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Bcl-x production. 
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Hexamethylen-bisacetamide JHMB A > rep tiation in a variety of 

hybrid polar compounds, which i^uce ai carcinoma ce lls. Therefore, 
transformed cells in J^diff^entSSn tnerapy of cancer for patients 
HMBA has been used in the ditrere v treatment, 

with both hematological and solid ™^ n ^es D ? (NT 2/Dl) accumulates in 
the embryonal carcinoma ^11 ^ne NTERA 2 cl demonst rate that growth 

Gl and undergoes terminal ^ 2 %i cel ls induced by HMBA involve 
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using Hoechst 33258. Finaiiy, reduced Bc i 2 protein expression. Taken 
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that after blocking by BHRF1 antisense °^°nucleot , radiation wit h 
had higher S-phase cell Percentage more e / ficiBncy and tumor 

weaker ability of prolif "^°n, colony . O^Tresults suggest that BHRF1 
n^^roligonuclfotircour/Lh^fBHRF! anti-apoptotic ability, 
Jnd"^ contribute to the treatment of EBV-related cancers. 
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Bcl-2 expression is unregulated in P^^ate deve lo P ment of 

after androgen withdrawal a ^ mo ^ si ^ a °^ ate ? nductio n of apoptotic cell 
androgen independence and ^herno resistance^! may be enhanced through 
death after androgen ablation, °\^°™"t, W e tested the 
functional inhibition of bcl-2- In this repor , 



effects of antisense ^^1-2 oligodeoxynucleotides (ODN^_ 

with androgen ablatid^Bnd taxane therapy on time to ^■ogen-independent 

(Al) progression in^the androgen-dependent ShiolWgi tumor model. 
Treatment of Shionogi tumor cells in vitro with 500 nmol/L 
antisense bcl-2 ODN decreased bcl-2 mRNA by 

85%, compared with treatment with 500 nmol/L mismatch control ODN. 
Although bcl-2 expression levels in Shionogi cells were not 
changed by docetaxel treatment, docetaxel treatment induced 
bcl-2 phosphorylation. Consequently, the formation of bcl 
-2 /Bax heterodimer formation was inhibited in a dose-dependent 
manner. Treatment of Shionogi tumors in vitro with either 500 nmol/L 
antisense bcl-2 ODN or 10 nmol/L docetaxel alone did not 
induce apoptosis or reduce growth rates. However, combined treatment 
reduced the concentration that reduces cell viability by 50% (IC50) of 
docetaxel from 100 nmol/L to 10 nmol/L and induced characteristic apoptotic 
DNA laddering and cleavage of the poly (ADP-ribose) polymerase (PARP) 
protein. Adjuvant in vivo administration of antisense bel- 
2 ODN and polymeric micellar paclitaxel after castration resulted in 
a significant delay in time to Al recurrence when compared with 
administration of either agent alone. Furthermore, combined treatment 
of mice bearing Al recurrent Shionogi tumors with antisense 
bcl-2 ODN and micellar paclitaxel synergistically induced tumor 
regression and growth inhibition when compared with treatment with 
either agent alone. These findings suggest that down-regulation of 
bcl-2 by antisense ODN chemosensitizes Al Shionogi tumors 

to taxanes, over and above the effects of taxane-induced phosphorylation of 
bcl-2. Antisense bcl-2 ODN combined with 

taxanes may be a novel approach to the treatment of both established 
and emerging Al disease. 
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p21Wafl/Cipl acts in synergy with bcl-2 to confer multidrug 
resistance in a camptothecin-selected human lung-cancer cell line. 
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The realization that chemotherapeutic agents induce apoptosis raises the 
concern that tumors resistant to chemotherapy are unable to initiate the 
apoptotic program. In the present study, we examined the 
apoptosis-resistance mechanism of a multidrug-resistant cell line, 
A549/CPT, which was established from the human lung-cancer cell line A549 
by in vitro selection with gradually increased camptothecin (CPT) 
concentrations. We found that A549/CPT cells were resistant to anti-cancer 
drug-induced apoptosis in which caspase-3-like protease activity was 
attenuated remarkably, compared with parental A549 cells. We observed 2 
mechanisms associated with apoptosis resistance in A549/CPT cells: 
over-expression of anti-apoptotic bcl-2 and elevated expression 
of p21Waf 1/Cipl . Transfection of either bcl-2 or p21Wafl/Cipl 
cDNA into parental A549 cells resulted in resistance to apoptosis. 
Furthermore, the co- treatment of p21Wafl/Cipl and bcl-2 

anti-sense oligodeoxy-nucleotides restored drug susceptibility in A549/CPT 
cells more effectively than either one of them alone. These results 
indicate that co-induction of bcl-2 and p21Wafl/Cipl in 
A549/CPT cells may be involved in acquired drug resistance by inhibiting 



caspase-mediated apoptj^is . Agents aimed at preventing both bcl- 
2 and p21Waf 1/Cipl ^Pression may increase the ^Jciency ot 

chemotherapy . 
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Inhibition of "tissue" transglutaminase increases cell survival by 
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Treatment of the human promonocytic cell line U937 with 
all-trans-retinoic acid (RA) commits these cells to apoptosis, which can be 
triggered by simply increasing intracellular calcium levels by the 
ionophore A23187. RA treatment of U937 cells is characterized by a 
decrease in Bcl-2 and marked induction of "tissue" 
transglutaminase (tTG) gene expression. In this study, we show that the 
inhibition of tTG expression in U937 cells undergoing apoptosis prevents 
their death. In fact, U937 cell-derived clones transfected with the human 
tTG gene in the antisense orientation showed a pronounced decrease in 
apoptosis induced by several stimuli. These findings demonstrate that the 
Ca (2+) -dependent irreversible cross-linking of intracellular proteins 
catalyzed by tTG represents an important biochemical event in the 
gene-regulated cell death in monoblasts. In addition, our data indicate 
that the apoptotic program in promonocytic cells is strictly regulated by 
RA and that a key role is played by the free intracellular calcium 
concentration . 
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involvement of cyclin-dependent kinase activities in CD437-induced 
apoptosis . 
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A novel synthetic retinoid, 6- [ 3- ( 1-adamantyl ) -4-hydroxyphenyl] -2-naphtha 
lene carboxylic acid (CD437), is a selective ligand of the RARgamma nuclear 
receptor. We examined the in vitro effects of CD437 and found that CD437 
induces S phase arrest within 24 to 48 h, followed by cell death, in the 
p53-negative Hep3B and the p53-positive HepG2 human hepatoma cell lines. 
Based on observations of cellular and nuclear fragmentation, chromatin 
condensation, and DNA fragmentation, the CD437-mediated cell-killing effect 
appears to be due to apoptosis. On morphological examination, a number of 
CD4 37 -treated, cells were found to have increased 5- to 10-fold in 
size and persisted as single giant cells without cell division, while the 
remainder underwent nuclear division (multiple nuclei) but were unable to 
complete cytokinesis, and finally all died by apoptosis. In HepG2 cells 



that possessed wild- time p53, CD437-induced S phase arrest and apoptosis 
were accompanied by A up-regulation of cyclin *cy C lm B, P 53, 
p21(CIPl/Wafl), Bad, H5 Bcl-Xs proteins and by a dedW&se in Bel 
2 protein levels. In Hep3B cells, CD437-mediated S phase arrest and 
apoptosis were also associated with a concomitant up-regulation of cyclin 
A cyclin B, Bad, and Bcl-Xs. However, Hep3B cells did not express P 53 or 
Bcl-2 messages. Olomoucine and roscovitine, the potent 
P 34<cdc2) and CDK2 inhibitors, effectively blocked CD437-mediated cyclin A- 
and B-dependent kinase activation and prevented CD437-induced cell death. 
Furthermore, antisense oligonucleotide complementary to cyclin A and 
B mRNA significantly rescued CD437-induced apoptosis. These findings 
suggest that activation of cyclin A- and B-dependent kinases is a critical 
determinant of apoptotic death mediated by CD437. Copyright 1999 Academic 
Press . 



4/3,AB/15 (Item 15 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2001 Dialog Corporation. All rts . reserv. 

10393167 20015265 PMID: 10545916 

Induction of endogenous Bcl-xS through the control of Bcl-x pre-mRNA 

splicing by antisense oligonucleotides. 

Taylor JK; Zhang QQ; Wyatt JR; Dean NM M(1 „ 0 
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Resistance to apoptosis, which plays an important role m tumors that are 
refractory to chemotherapy, is regulated by the ratio of antiapoptotic to 
proapoptotic proteins. By manipulating levels of these proteins, cells can 
become sensitized to undergo apoptosis in response to chemotherapeutic 
agents. Alternative splicing of the bcl-x gene gives rise to two proteins 
with antagonistic functions: Bcl-xL, a well-characterized antiapoptotic 
protein, and Bcl-xS, a proapoptotic protein. We show here that altering the 
ratio of Bcl-xL to Bcl-xS in the cell using an antisense 
oligonucleotide permitted cells to be sensitized to undergo apoptosis in 
response to ultraviolet B radiation and chemotherapeutic drug 
treatment . These results demonstrate the ability of a chemically 
modified oligonucleotide to alter splice site selection in an endogenous 
gene and illustrate a powerful tool to regulate cell survival. 
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Role of CD14 expression in the dif f erentiation-apoptosis switch in human 
monocytic leukemia cells treated with lalpha, 25-dihydroxyvitamin D3 
or dexamethasone in the presence of transforming growth factor betal. 

Kanatani Y; Kasukabe T; Okabe-Kado J; Yamamoto-Yamaguchi Y; Nagata N; 
Motoyoshi K; Honma Y 

Saitama Cancer Center Research Institute, Ina, Japan. 
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Transforming growth factor beta (TGF-beta) enhanced the growth-inhibitory 
activities of dexamethasone (Dex) and lalpha, 25-dihydroxyvitamin D3 (VD3) 



on human monocytoid 1^ emia U937 cells . TGF-beta and m^"^^^ 
evnrP^siBDf dif f erentiation-associated Mkers sucn as me 
rmS d cllT antiqSf whereas TGF-beta and Dex diWot. On the other 
hanf T~GF-beta Dex synergistically increased the number of 

AoSVposItive cells, which represents the early stage of apop osis 
Apo2.7 positive ceils, v suggesting that TGF-beta enhanced 

:: p r ; is S ex d enhanced monocyticdifferentiation with ™ In the 
Stance of TGF-beta, the retinoblastoma susceptibility gene P«duc^ pRb, 
was svnerqistically dephosphorylated by Dex as well as VD3 . TGF similarly 
enhanced ?ie expression of the p21Wafl gene in U937 cells treated 

Ttn Dex and VD3 . TGF-beta dose-dependently increased the expression of 
Bcl-2 and Bad and decreased the expression of Bcl-X(L) in U3J / 

J. Dex enhanced the down-regulation of Bcl-X(L) expression in ^-beta- 
treated cells, whereas VD3 blocked this down-regulation of Bcl-X(L) . 
Sever, the down- regulation of Bcl-X(L) by treatment with the 
anSsense oligomer did not affect the apoptosis or differentiation of 
U937 cells. The apoptosis of CD14-positive cells was oppressed in the VD3 
plus TGF-beta- treated cultures. These results suggest that the 
expression of CD14 is involved in the survival of differentiated cells. 
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Antisense therapy of hematologic malignancies. 

Department of Experimental Hematology, St. Bartholomew Royal London 

School of Medicine, UK. „, mnl 
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Many tumor cells are inherently resistant to curative treatment due 
to an altered pattern of gene expression. It is an attractive and logical 
proposition to use this difference within the lymphoma cell to eradicate 
Ine malignant process. One such new therapeutic approach based on the 
"silencing" of genes involved in the prevention of apoptosis is Bel 
2 antisense oligonucleotide (AO) therapy. In the field of 
lymphoma, obvious targets included follicular lymphoma with the t ( 15, 18 ) 
translocation, which results in deregulated expression of the Bel- 
2 gene, chemoresistance, and subsequent protection against lymphoma 
cell death. Targeting the initiating codon of the Bcl-2 gene 
decreases both cell viability and Bcl-2 protein expression in 
lymphoma and leukemia cell lines that overexpress Bcl-2. 
Preclinical toxicity studies using a Bcl-2 AO G3139 (Genta, San 
De S show good tolerance at a dose of 10 mg/kg, which is considerably 
higher than the dose required for good antilymphoma efficacy. In a phase I 
clinical study, G3139 was well tolerated with minimal toxicity in a dose 
escalation up to 147.2 mg/m2/d. Evidence of efficacy includes a responder 
with stage IVB follicular lymphoma who achieved complete clinical and 
radiologic response that has lasted more than 2 years The main 
dose-limiting toxicity has been reversible thrombocytopenia related to the 
thioate backbone. Other antisense reagents are also in development to 
combat non-Hodgkin's lymphoma (NHL) . These include oligonucleotides that 
target the messages of the Bcl-X(L) and protein kmase-Calpha (PKCalpha) 
genes. AOs may also have an application in tumors expressing mutant P 53_ 
AOs against MDM2 genes have shown the ability to restore wild-type p53 
expression, suggesting that as oncogenic pathways are unraveled normal 
cell growth and death patterns may be restored by molecular manipulation. 
Deregulation of antiapoptosis by AOs in the human jetting - J™ 
toxicity and antilymphoma activity in cases in which conventional 
chemotherapy has failed. In the future, antisense therapy followed by 



chemotherapy may overc^ chemoresistance to provide efjjctive therapy for 
a range of malignancie^^p 
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^lllll 1™%"^"^™°% apoptosis in breast cancer cells by 
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^"ennSc.d^SpresJion of the KI alpha subunit of cyclic MP-d.pendent 
proteinase typS 1 (PKJ-1) has been correlated cance^cell^t^ 

alph h , a le„e n exp efsion on'thelro^ .fS'L/.ra.t cancer cells, we 
- S ^IPha 1 e^resSon'rhotr^Lrpro^in-lev-fanrinhibition of 
,1 „4S Thl aroSth inhibition was accompanied by changes in cell 
^rpholow cleavage of "poly (ADP-ribose, polymerase (P*RP> and appearance 
~ ^ l ^" M :Si ti0n ^2 ^„" 9 roitr a r sted cells. 

sraStos 5 ffa. ST-E-ss - - 2 je~ 

»„d *fofJ™ 

cell growth or morphology. These results demonstrate that the RI alpha 

t -111 which efficiently depletes the growth stimulatory molecule 
S a!pha; Educes ceU differentiation and apoptosis, providing a new 
approach to combat breast cancer cell growth. 
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'"he endoplasmic reticulum chaperons *^ r f ^teo?£ic target 
Ca (2+) -binding and antiapoptotic properties is a novel proteolytic target 
of calpain during etoposide-induced apoptosis. 

D^artment^or'' KocSemistry, USC/Norris Comprehensive Cancer Center, 
University of Southern California School of Medicine, Los Angeles, 

^journal 3 oT biological chemistry (UNITED STATES ) Oct 1 „ M , 274 
(40) D28476-83, ISSN 0021-9258 Journal Code: HIV 
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GRP9f IT,' 94^a e cha P erone glycoprotein with ca (2 + ) -binding, properties 
we reoort here that during apoptosis induced by the topoisomerase II 
Inhibitor e£oposide a fraction^ of GRP94 associated with the endoplasmic 
reficuJum membrane undergoes specific proteolytic clea ^ ^£ d £* n Wl £ 
i-v^ ar Hvation of the caspase CPP32 and initiation of DNA fragmentation, in 
Svo inhibitors of caspases able to block etoposide-induced apoptosis can 



■ , , „ for , GRP94 from proteolytic cleavage whereas complete 

only partially P rot ^^h^ai pa J° inhibitor I but notflkh the proteasome 
inhibition is observedj^h calpain ^ CPPsP^ather, it can be 

inhibitor. in vitro, gW94 is no ^ % jf^rate to pro tease. The cleavage of 
completely cleaved by ^PJ"^- ^^ed jr ^ pQlypeptid 

GRP94 by calpain is Ca(2+) dependent a y stress proteins such 

of 80 kDa. in contrast, calpain has no ef feet on reveals specific 

as GRP78 or HSP70. Further, x»««unol»3.»toohemxcal staining rev 
co-localization^of GRP94 -^p-jnin ^rin^ea ^ ^ ^ 
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rrrteL-rinaseTsignalling has been blocked in colorectal L tumor cells^y 
kinase inhibitors, by TPA down- regulation ^expesure^ ^ 

demonstrated by the appearance of eel X % *^h ^haracteristi th / DNA. A 
^^-in^inT con^S^ of 15 SS^rSS H7 down regulated the 
levels after 9 hr while bak levels were no^ ecte d ^ 
Go6976,-an inhibitor ^. Ca t++ "dependent rec »^enzy««8 ; hesis in 

growth inhibition or induction of a P°P* 0 " s ;^*J y strong inhibition 
.nhibitor-treated cultures ^"^f e ^ a ?ec"ic inhibi?or calphostin was 
in all cell lines, while the m P down-regulation by TPA or 

effective only in VAC0233 adenoma cei effects on cell numbers 

».s preceded by loss of PKC protein and of bcl 2 from day 1 „„ 

a£ r r t o„ di of° n apoP t o" S SarS^S «r"d When Intf-epsilon and anti-zet, 
induction of apoptosis cquiu « ,^v,or- harvd the adenoma cells were more 
olrgonudeotide, were used o„ ' ( « ,^ 1 2 tldss , Khlch strongiy 
responsive to anti alpna ana 311 aH Hit-ion to the culture medium. Our 

inhibited DNA-synthesis 3 days after add ^° n ^° ™e = beta are involved 
results indicate that the Ca(H PJjf£ ( ^ n St PKCs epsilon and 

fetaTre^v°eS 1^^!^^^ 'colorect.? tumor cells. Copyright 
1999 Wiley-Liss, Inc. 
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svnthesis of BcM in response to anthracvcline 
treatmenf may ccntrx^ to an apoptosis-resistant genotype xn 

le Durrieu Ce F; SSd-Rotureau MA; Lacombe F; Dumain P; Reiffers J; Boisseau 
MR; Bernard P; Belloc F 

Laboratoire Universitaire d ' Hematologxe, 

Bordeaux, France. 
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BACKGROUND^ " storms of chemoresistance in leukemia may start 
faU of tumour cells to successfully undergo a P°P toS1 * ^1*^: 

2 may play a role in this defect. Therefore we evaluated the 
Bcl-2 content and synthesis in relation with the ap °Pt°tic 

tJ^--i a i in leukemic cell lines after anthracycline treatment. 
SeSd U937/HL60: and C K562 cells and their drug resistant Invariants 
were treated with varying concentrations of Idarubicin IDA). 
Apoptosis £5 evaluated" by fluorescence microscopy after acridine orange 
i?a?nina Bcl-2 and Bax content were evaluated either by flow 

J ^ y axter indirect immunolabelling or by Western blot. RESULTS : Hxgh 
bS 2 contents were not related to a poor ability to undergo 
! 'optosis " U937, HL60, K562 and their DR variants IDA induced a 
concentration-dependent increase in Bcl-2 content ^ 
lines as long as they do not perform apoptosis Enhanced Bel 2 

expression was inhibited by cycloheximxde actxnomycxn 
antisense oligonucleotide directed agaxnst bcl-2 mRNA 
Bcl-2 expression was also increased in the resistant U937 
variant after serum deprivation or C2-ceramxde treatment . 
svnthesis of Bcl-2 led to an increased Bcl-2/Bax 

ol y in the cells with an apoptosis-resistance phenotype . 
CONCLUSIONS : These data suggest that exposure to IDA induces Be - 
2 expression in leukemic cell lines, and that thxs mechanxsm could 
contribute to apoptosis resistance and participate in the acquxsxtxon of 
chemoresistance. P Tney also confirm that the evolu ion of the Bcl- 
2 /Bax ratio reflects apoptotic ability better than the steady state 
level of Bcl-2 expression. 
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Progression to androgen independence is delayed by adjuvant 
treatment with antisense Bcl-2 oligodeoxynucleotxde 

s after castration in the LNCaP prostate tumor model rfllHHp j 

Gleave M; Tolcher A; Miyake H; Nelson C; Brown B; Beraldx E, Goldxe J 
Department of Cancer Endocrinology, British Columbia Cancer Agency, 

Vancouver, Canada. ,„„ Q * /im 
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p2891-8, ISSN 1078-0432 Journal Code: C2H 
Languages: ENGLISH 
Document type: Journal Article 
Record type: Completed 

Bcl-2 has emerged as a critical regulator of apoptosis in a , rnri ^ 
variety of cell systems and is up-regulated during progression to androgen 
Independence in prostate cancer cells. The objectives of this study were to 
rh a r^t P ri2e chanaes in Bcl-2 after androgen withdrawal and 
durxng Regression to androgen independence in the human prostate LNCaP 
tumor model and determine whether adjuvant use of antisense Bel 
-2 oligodeoxynucleotides (ODNs) with androgen ablation delays 
oroaression to androgen independence. Bcl-2 expression in LNCaP 
cei?s Is down-regulated to undetectable levels by androgen in vitro and 



up-regulated after caseation in vivo. Antisense f^J^ 

protein levej-s B cl-2 mRNA levels returned to 

concentrations >50 nM Bel 2 discontinuing treatment. Athymic 
pretreatment levels by 48 n atter aisconiin y iniected i.p. with 

^ , . cri iHf a p tumors were castratea ana mjet-i-cu ■>- • y ■ 

Ti l ^th^two-base'Tsmatch 0DN control reverse polarity ODN 

control?' or antisense Bcl-2 o». ^"lu-. jn centre^ casttsll o. 
cSared^to 11 , 10-1"* ^ecre," 'rn^recastrate tumor — in mice 

treated with antisense Bcl-2 ODN. <=»«9« l " increasing 4-fold faster above 
PSA naralleled changes in tumor volume, increasing « 

nadir in controls than in "^Y"^" ter° cfstration, PSA 

Inched Tl-fo^oveVecastStAevels by' U we.fcs in controls while 

for antisense therapy. 
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tar^nfp-te n^inas^A inclination with docetaxel -d anti-epidermal 

gr ?orLra°i° r Caputo t R- S XpTs^o^^ 

^'cat^drf'di'oncologia Medica, Dipartimento di Endocrinologia e Oncologia 
Molecolare e Clinica, Universita Fedenco II, Napoli, Italy. 

Clinical cancer research (UNITED STATES) Apr 1999, 5 (4) 
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Record type: Completed ove rex P re S sed in the majority of human 

Type I ro ^ " kia 4 ™ le in neoplastic transformation, conveying 

E"£e^ r/^„i\h:rr^ s-^^ 

can* "operatives inhibit ^^-i^"^^^^^.? 1 . 

n^eflHA/^rybrid^Sed bacKbonl oligonucleotide that exhibits improved 
pharmacokinetic and ^^^/^'l h ^ ™° £ "JS^l 
undergoing Phase I trials. we nave cooperative 
dose-dependent inhibitory effect on ZR-75 1 cells a ™ ! ca ncer The 
activity with docetaxel, a cytotoxic drug active in breast cancer. Tne 
Antiproliferative activity is accompanied by ^--^/^^-tion 
C o°f mP r e struSu e r a af and^funcK^al "1^— and epidermal growth 
fLtar recSor we have performed a double blockade of these pathways 

^reTsef apoptosis^r ^^^^S^S S 
docetSl werf co^S^nT^^". cLperat ve e^c t ward 
growth inhibition. Finally, we have demonstrated that each single agent IS 



able to induce bcl-2 phaflahorylation and that the three agents, . _ 

used in combination M suboptimal doses, determine greater degree of 

bcl-2 phosphorylation and cause apoptosis of the majority of 

ZR-75-1 cells These findings provide the basis for a novel strategy of 

treatment of breast cancer patients because both HYB 165 and MAb C225 

are presently under clinical evaluation. 
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Selective activation of Ha-ras ( vall2 ) oncogene increases susceptibilityof 

NIH/3T3 cells to TNF-alpha. 

Chang MY; Won SJ; Yang BC; Jan MS; Liu HS 

college of Medicine, National Cheng Kung University, Tainan, Taiwan, 
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This is the first report demonstrating that NIH/3T3 fibroblasts utilize 
the Raf-l/MAPK pathway to sensitize themselves to tumor necrosis 
factor-alpha (TNF-alpha) cytotoxicity under Ha-rasVall2 oncogene-overexpres 
sed conditions. This paper clearly shows that the sensitivity of NIH/3T3 
cells to TNF-alpha cytotoxicity positively correlated with the expression 
level of activated Ha-ras transgene, which was manipulated either 
positively by isopropyl-beta-d-thiogalactoside (IPTG) induction or 
negatively by a ribozyme or a dominant negative Ras suppression. 
Further analysis revealed that after TNF-alpha treatment , 
Ha-ras-overexpressed transf ormants underwent apoptosis. Overexpression of 
dominant negative Raf-1, Racl, or RhoA in the Ha-ras transf ormants 
clarified that among these factors, only dominant negative Raf-1 could 
reverse the cell sensitivity to TNF-alpha, indicating that Raf-1, as a 
proapoptotic factor, indeed participates in TNF-alpha cytotoxicity. The 
anti-apoptotic roles of Bcl-2 and PI (3) kinase are also 
demonstrated by the Ha-ras transf ormants which became more resistant to 
TNF-alpha while overexpressing Bcl-2 or the activated pllO 
catalytic subunit. The analyses of the cell cycle and nuclear transcription 
factor activities revealed that TNF-alpha treatment caused the Ha-ras 
overexpressed transf ormants to shift from S to G0/G1 phase and increased 
the responses of AP-1, c-fos, and c-myc. Taken together, we suggest that 
the possible action of Ha-ras overexpression to sensitize TNF-alpha- 
treated fibroblasts is predominantly through the Ras /Raf-l/MAPK 
pathway to increase the responses of AP-1, c-fos, and c-myc, which are 
possibly involved in the aberration of cell cycle machinery, and 
subsequently to turn on the death program. Copyright 1999 Academic Press. 
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Tiaml is involved in the regulation of buf alin-induced apoptosis in human 

leukemia cells. 
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Showa University, Tokyo, Japan. 
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XSSn^r cZllllMf the Chinese medicine chan'sAnduces apoptosis 
in various lines of Xnan tumor cells, such as leuWia HL60 and U937 
cells by altering the expression of apoptosis-related genes, for example, 
bcl-2'and c-myc. In this study, we characterized a gene that is 
SvoLed in ^uf alin-induced apoptosis by the dif f ere n i.l d 1 ^ ^ 
technique. The partial nucleotide sequence of one of the differentially 
expressed clones obtained after treatment with bufalin was identical 
to that of the human gene for Tiaml. When U937 cells were treated 
with 10 (-7) M bufalin, expression of both Tiaml mRNA and the protein was 
induced 1 h after the start of the treatment. The increase of Tiaml 
mRNA was transient but the level of Tiaml protein continued to increase at 
least for 6 h. In addition, the activities of Racl and P 21-activated kinase 

(PAK) were also stimulated by bufalin treatment. To evaluate the role 

of Tiaml in the apoptotic process, we examined the effects of the 

expression of sense and antisense RNA for Tiaml in U937 cells. 

Apoptosis was strongly induced by bufalin in cells that expressed sense RNA 

for Tiaml as compared to apoptosis in control cells treated with 

bufalin only. Cells expressing antisense RNA for Tiaml were 

significantly more resistant than the control buf alin-treated cells 

to induction of DNA fragmentation in response to bufalin. Moreover sense 

transformants had elevated activities of PAK and c-Jun NH2-terminal kinase 

(JNK) . These results suggest that Tiaml might play a critical role in 
bufalin-induced apoptosis through the activation of Racl, PAK, and JNK 
pathway. 
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Tumor necrosis factor induces Bcl-2 and Bcl-x expression 
throuqh NFkappaB activation in primary hippocampal neurons. 

Tamatani M; Che YH; Matsuzaki H; Ogawa S; Okado H; Miyake S; Mizuno T; 

Tohyama M w , . n „„. „ n 
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Emerging data indicate that tumor necrosis factor (TNF) exerts a 
neuroprotective effect in response to brain injury. Here we examined the 
mechanism of TNF in preventing neuronal death in primary hippocampal 
neurons. TNF protected neurons against hypoxia- or nitric oxide-induced 
iniurv, with an increase in the anti-apoptotic proteins Bcl-2 
and Bcl-x as determined by Western blot and reverse 
transcriptase-polymerase chain reaction analysis. Treatment of 
neurons with an antisense oligonucleotide to bcl-2 mRNA 
or that to bcl-x mRNA blocked the up-regulation of Bcl-2 or 
Bcl-x expression, respectively, and partially inhibited the neuroprotective 
effect induced by TNF. Moreover, adenovirus-mediated overexpression of 
Bcl-2 significantly inhibited hypoxia- or nitric oxide-induced 
neuronal death. To examine the possible involvement of a transcription 
factor, NFkappaB, in the regulation of Bcl-2 and Bcl-x 
expression in TNF-treated neurons, an adenoviral vector capable of 
expressing a mutated form of IkappaB was used to infect neurons prior to 
TNF treatment. Expression of the mutant NFkappaB completely inhibited 
NFkappaB DNA binding activity and inhibited both TNF-induced up-regulation 
of Bcl-2 and Bcl-x expression and neuroprotective effect. These 
findings indicate that induction of Bcl-2 and Bcl-x expression 
through NFkappaB activation is involved in the neuroprotective action of 
TNF against hypoxia- or nitric oxide-induced injury. 
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;r°S.rSy : SS™ of neuronal death in the postishemic brain we 
examined' whether astrocytes ^-^.^"iSSSS-'SSJtu'rS^lti; 

and i--^^J^"SulJSS5 h S^J3Sia oocytes . 

produced by astrocytes anei t ™ raqDaS e-3 activation after 

neurons through mechanisms involving the c "P a |? 3 *^ in 
down-regulation of Bcl-2 and up-regulation of Bax protein 

levels . 
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Apoptosis is induced in ceils via £ types. One apoptotic 

according to ---^^^f 1 ^ ^3^^^^ Is the^B tumor necrosis 
^ctor^.TNF) ce These receptors transduce their apoptotic signals 

v f°a cftopiasmTcTegion termed the death ^-/"^^SSS^; 
SrSJ C 1 (P55-^ Y r^r^rr^narmodef ^sferronsfs? ng of PC12 

cells Ssing tK tetrLycline-regulated transactivator system wh -h allows 
controlled gene expression, we show that overexpression of P 55-IC induces 



hoth na« and neuronal PC12 cells. The^optosis-inducmg 
apoptosis m both ™ML ™« n the expression oAl-2, 
effect of p55-IC ^ S T ^P°^ es Dy apop tosis in PC12 ^ls via a pathway 
suggesting that p55-IC ™*"?es apop ases in the 

controlled by bcl-2 • 2f ecfc n na ive and neuronal PC12 cells was 
studied^ am^ng thfeffec^of broad-spectrum and specific inhibitors 
of^caspases as well ^Xt^" 

broad-spectrum caspase inhibitor b enzyioxyca y neuronal cells, 

-ketone blocked p55-IC-induced "^.^^/this process in both cell types, 
suggesting that caspases are neede d forthx- proc ^ ^ m 

RNA blocked the p55-IC-induced cell * _ » » ' specific inhibitor 
cells, whereas the cas pase s u F neuronal but 

R c-Asp-Glu-V,l- ft sp-aldehyd« partially ^rbrted^thr ^ s is-i„ducing 

effect" .r 1 ^ '^ ^ "^^ MUr °" 

cells . 



4/3 AB/29 (Item 29 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) reserv. 
(c) format only 2001 Dialog Corporation. All rts. reserv. 

m?90083 97376497 PMID: 9232607 

Enhanced expression of bcl-2 following antxsense 
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St„ou g h yP the C °roirof b=i- 2 in apcptosis - less well 

"! fod^'Suf JSugSrS' VE! Ivid^it/tnrtranStion of CAP fro m 

anfro «„-insftLitr U ?o — iTll'^ these^'uK""" 
auamented following androgen ablation. For treating u * ai1 „ rP a 

alXgen-independen? tumors *o"^^J^ t ^^ va S o rha: been 
new tier of therapy based £°f h ol J ^nScleoSSes (oligos) 

suggested, implemented by antisense regulatory autocrine loop 

directed against mRNA encoding * ^tica! grow th regul y binding 
(comprised of transforming growth factor *Jr^ a ^TGJ axp ^ whether 
sit e! the epidermal fac^ recjptor (JGFR, . 

oligo-induced growth tactor androgen deprivation) human 

expression of bcl 2 (as "^f" were treated in vitro with oligos 
Siifcfed rgai^t^ G F !al^a 3 < MR- 1 ) and/ fr EGFR (MR-2 ) . Af ter 5 days of 
d i«^!nt ceils were immunochemical^ stained for human bcl- 

■inrrpased bel-2 expression (+J to -t-o; . j.h ' 
intensity of Western blots •"^-J^^.'SS'SS.rSr^t- 
^L^'^p ^heif co^naSon, respectively, we conclude 

St" enhanced P bei-2 expression f ollow.d = li^ 

induced growth ?^"™£™ y ™„J ' ' demonstrates additional 

upon androgen deprivation therapy, ana 



biologic activity of thyew class of molecular therape^c agents. 
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Antisense strategy in hematological malignancxes . 
Warzocha K , . 
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srandard^cyt^oSf Chemotherapy for neoplastic disease is fraught with 
systemic toxicity. The ratio of the toxic dose to the therapeutic dose is 
relatively low, which reflects the large number of cellular targets 
affecJed by the chemotherapeutic agent as well as its inability to 
distinguish between normal and malignant cells. The discovery of oncogenes 
and tumor suppressor genes involved in the process of transformation of 
normal cells into malignant cells has opened new areas of research in 
oncology aimed at discovering drugs that could selectively inhibit their 
bioloqical effects. This therapeutic modality, called an antisense 
strategy has become a powerful tool for selectively reducing the 
expression of target genes in vitro, and there is increasing interest in 
the possibility of using the same technology in vivo for therapeutic 
purposes In oncohematology , a number of trials have been initiated with 
antisense oligonucleotides directed against molecular targets, 
including the bcl-2, c-myc, bcr-abl, c-myb or p53 oncogenes and 
tumor suppressor genes The experience gained from these studies will be 
applicable to the next generation of antisense compounds, which may 
include oligonucleotides with novel backbones or other structural 
modifications, as well as for expansion of the use of antisense 
oligonucleotides in combination approaches for the treatment ot 
hematological malignancies. 
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Overexpression of Bcl-2 protects human hepatoma cells from 
Fas-antibody-mediated apoptosis. V3tti , a 
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BACKGROUND/AIMS: Fas is a cell surface antigen, that triggers apoptosis 
upon specific ligand or antibody binding. The proto-oncogene bcl- 
2 prevents apoptosis induced by various treatments. The aim of 
our study was to evaluate whether Bcl-2 protects hepatoma cells 
from Fas-mediated apoptosis. METHODS: Two human cell lines, HCC-T and HepG2 
were used. Expression of Fas antigen and Bcl-2 was detected by 
flow cytometry and Western blotting. Cell viability and apoptotic change 
were examined after anti-Fas- and antisense oligodeoxynucleotide 
treatments . Apoptotic cells were detected by nick-end labelling and 
the TUNEL method. To test if Bcl-2 expression can protect HepG2 



cells from Fas-media^ apoptosis, the cells were tr ™^ 

retroviral vector, lA designed to coexpress E. col^ta-galactosidase 

and human Bcl-2. Toother confirm the protective efWt of 

Bcl-2 expression against Fas-mediated apoptosis in HepG2, 

Bcl-2 expressing plasmid vector was produced and a cell line 

sSb?y expressing P Bcl-2 was cloned. RESULTS : Western ot 

analysis showed constitutive Bcl-2 expression in HCC-T cells 

but not in HepG2 cells. HCC-T was resistant to apoptosis alter 

treatment with an agonist anti-Fas antibody (1 microg/ml for 3 days), 

wnerST 33% of the HepG2 cells were killed by this treatment. 

inhibition of Bcl-2 expression by transfection of 

antisense oligodeoxynucleotides caused spontaneous apoptosis in 

wrr-T but not in HepG2 cells, suggesting that Bcl-2 is 

essentia? for survival of HCC-T cells, whereas other proteins may 

"blStute for it in HepG2 cells. Following LZBC infection 10% HepG2 cells 

were beta-galactosidase-positive by X-gal staining and Bcl-2 

-oositive In cells surviving after anti-Fas treatment .the 

proportion of beta-galactosidase-positive cells increased to 50 % and the 

beta-galactosidase activity increased 6-fold, indicating that Bcl- 

2 expression protected the cells from Fas-mediated apoptosis. In the 

cloned HepG2 cells stably expressing Bcl-2 , the extent of 

Fas-mediated apoptosis was inversely related to the level of Bcl- 

2 expression. CONCLUSION: Bcl-2 confers protection to e „^ ntial for 

human hepatoma cells against Fas-mediated apoptosis, and is essential for 

survival of some, but not all, hepatoma cells. 
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Antisense Bcl-2 oligodeoxynucleotides inhibit 
progression to androgen-independence after castration in the Shionogi tumor 
model . 
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Progression to androgen-independence remains the main obstacle to 
improving survival for patients with advanced prostate cancer. Although 
Bcl-2 expression in normal prostatic epithelial cells is low or 
absent, Bcl-2 is highly up-regulated in prostate cancer cells 
after androgen withdrawal and during progression to androgen-independence. 
Here, we test the efficacy of antisense Bcl-2 

oligodeoxynucleotide (ODN) therapy administered adjuvantly after castration 
to delay time to androgen-independent recurrence in the androgen-dependent 
mouse Shionogi tumor model. Treatment of Shionogi tumor cells in 
vitro with antisense Bcl-2 ODN inhibited Bcl- 

2 expression in a dose-dependent and sequence-specific manner. 
Systemic administration of antisense Bcl-2 ODN in mice 

bearing Shionogi tumors beginning 1 day postcastration resulted in a more 
r pS regression of tumors and a significant delay of emergence of 
androgen-independent recurrent tumors. Furthermore, despite significant 
reduction of Bcl-2 expression in tumor tissues, antisense 

Bcl-2 ODN had no effect on Bcl-2 expression in 
normal mouse organs. These findings illustrate the potential utility of 
antisense Bcl-2 therapy for prostate cancer in an 
adjuvant setting with androgen ablation. 
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Inhibition of Bcl-xL expression sensitizes normal human keratmocytes and 
epithelial cells to apoptotic stimuli. 
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The epidermis is continually exposed to harmful mutagens that have the 
potential to cause DNA damage. To protect the skin from accumulating 
mutated cells, keratinocytes have developed a highly regulated mechanism of 
eliminating damaged cells through apoptosis. Bcl-xL is a well-described 
cell survival protein that when overexpressed in skin can protect 
keratinocytes from UV radiation-induced apoptosis. To begin to unravel the 
complex mechanisms that keratinocytes use to survive, we wanted to 
characterize the role of endogenous Bcl-xL in protecting cells from death. 
In this study, we describe the development and characterization of an 
antisense inhibitor to Bcl-xL. We show that this inhibitor reduces 
Bcl-xL RNA and protein in a concentration-dependent, sequence-specific 
manner. Furthermore, treatment of keratinocytes and epithelial cells 
with this inhibitor sensitizes these cells to UV-B radiation and 
cisplatinum treatment -induced apoptosis. Thus, these results offer 
direct evidence that Bcl-xL is critical in the protection of skin and 
epithelial cells from apoptosis and provide a basis for the role of Bcl-xL 
in keratinocyte and epithelial cell survival. 
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Extracellular matrix inhibits apoptosis and enhances endothelial cell 
differentiation by a Nf kappaB-dependent mechanism. 
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Hormonal and environmental factors that control the growth, 
differentiation, and regression of the vasculature are of fundamental 
importance in tumorigenesis and in the choice of therapeutic strategies. To 
test the hypothesis that estradiol (E2) and basement membrane proteins 
would affect the survival of vascular endothelial cells (EC) , immortalized 
human umbilical vein endothelial cells (ECV304) were examined for their 
response to the chemotherapeutic drugs taxol and etoposide. ECV cell 
apoptosis was inhibited by E2 (taxol only) or attachment to extracellular 
matrix (ECM) (taxol or etoposide) . E2 increased ECV growth, while ECM 
binding resulted in growth arrest and differentiation. Apoptosis was 
associated with decreased levels of Bcl-2 and p21 proteins. E2 
prevented down-regulation of p21 and Bcl-2 induced by taxol but 
did not prevent the down-regulation of p21 induced by etoposide, consistent 
with the failure of E2 to inhibit etoposide-induced cell death. However, 
ECM prevented p21 and Bcl-2 down-regulation induced by taxol or 
etoposide. Persistent activation of NFkappaB occurred after attachment of 



ECV cells to ECM, s«esting a role in survival j^dif f erentiation 
IkappaBalpha levels v§ not affected by taxol bJ^were reduced by 
etoposide treatment , ™ile IkappaBbeta levels did noWhange with 
drug treatment . E2 did not alter the levels of IkappaBalpha or 
IkappaBbeta. Interestingly, levels of IkappaBalpha and IkappaBbeta declined 
in etoposide-treated ECV cells on ECM concomitant with the elevation 
of NFkappaB, suggesting that in these cells degradation of IkappaB may be 
responsible for NFkappaB activation. In agreement with these data, 
anti-sense NFkappaB treatment of ECV cells inhibited differentiation 
on ECM, but did not affect cell survival. In conclusion, culture of ECV 
cells on ECM or treatment with E2 inhibited apoptosis. NFkappaB 
activation by ECM was necessary for cellular differentiation, rather than 
inhibition, of apoptosis. 
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Induction of apoptosis and differentiation by fludarabine in human 
leukemia cells (U937): interactions with the macrocyclic lactone bryostatin 
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We have examined interactions between the purine nucleoside analog 
fludarabine ( 9-beta-arabinof uranosyl-2-f luoroadenine) and the macrocyclic 
lactone bryostatin 1 in the human monocytic leukemic cell line U937. 
Fludarabine exerted dose-dependent effects on U937 cell viability and 
growth which were associated with both induction of apoptosis, as well as 
cellular maturation. Incubation of cells with bryostatin 1 (10 nM; 24 h) 
after but not before a 6-h exposure to 10 microM fludarabine resulted in a 
modest but significant increase in apoptosis, and was associated with 
greater than a 1 log reduction in clonogenicity . Subsequent exposure to 
bryostatin 1 also increased the percentage of f ludarabine-treated 
cells displaying differentiation-related features (eg plastic adherence, 
CDllb positivity) compared to cells exposed to fludarabine alone. 
Bryostatin 1 did not increase the retention of the active fludarabine 
metabolite, F-ara-ATP, nor did it increase 3H-F-ara-A incorporation into 
DNA Despite its capacity to trigger cellular maturation, fludarabine 
exposure (either with or without bryostatin 1) failed to induce the 
cyclin-dependent kinase inhibitors (CDKls) P 21WAF1/CIP1 and P 27KIP1. 
Nevertheless, dysregulation of P 21 (resulting from stable transfection of 
cells with a p21WAFl/CIPl antisense construct) reduced 
fludarabine-mediated differentiation, while inducing a corresponding 
increase in apoptosis. Enforced expression of Bel-2 partially 
protected cells from f ludarabine-related apoptosis, an effect that was 
overcome, in part, by subsequent exposure of cells to bryostatin 1. 
Interestingly, Bcl-2 -overexpressing cells were as or in some 
cases, more susceptible to differentiation induction by fludarabine (+/- 
bryostatin 1) than their empty vector-containing counterparts. 
Collectively, these results indicate that the antiproliferative effects of 
fludarabine toward U937 leukemic cells involve both induction of apoptosis 
and cellular maturation, and that each of these processes may be enhanced 
by bryostatin 1. 
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CD40 stimulation inhibits cell growth and Fas-mediated apoptosis in a 
thyroid cancer cell line. 

Fujieda S; Sugimoto C; Seki M; Sunaga H; Saito H 
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CD40 plays a critical role in the humoral immune response, especially in 
B-cell proliferation, differentiation, production of antibody, secretion of 
cytokines, and apoptosis. Here, we examined CD40 expression on six head and 
neck cancer cell lines by flow cytometry. Only the HTC/C3 cell line, which 
originated from a thyroid cancer, expressed CD40 on the surface of the 
cells. Coculture with anti-CD40 mAb inhibited colony formation of HTC/C3 
cells. CD40 stimulation enhanced Fas expression on HTC/C3 cells. Although 
HTC/C3 cells are sensitive to Fas-mediated apoptosis, CD40 stimulation 
inhibited Fas-mediated apoptosis in HTC/C3 cells. CD40 stimulation enhanced 
Bcl-2 expression, and antisense oligonucleotide against 
bcl-2 canceled the inhibition of HTC/C3 cell growth caused by 
CD40 stimulation. Additionally, more anti-CD40 mAb-treated HTC/C3 
cells were accumulated in Gl phase, and fewer in S phase, compared to 
nontreated cells. These results suggest that CD40 stimulation might be 
involved in the slow growth rate of CD40-bearing cancer cells, and they 
suggest a new biological approach to the treatment of cancers. 
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Antisense bcl-2 retrovirus vector increases the 
sensitivity of a human gastric adenocarcinoma cell line to photodynamic 
therapy. 

Zhang WG; Ma LP; Wang SW; Zhang ZY; Cao GD 
Institute of Biophysics, Academia Sinica, Beijing, China. 
Photochemistry and photobiology (UNITED STATES) May 1999, 69 
(5) p582-6, ISSN 0031-8655 Journal Code: P69 
Languages: ENGLISH 
Document type: Journal Article 
Record type: Completed 

The bcl-2 oncoprotein directly prolongs cellular survival by 
blocking apoptosis and its overexpression is associated with cellular 
resistance to killing by chemotherapeutic drugs and gamma-irradiation. 
Meanwhile, it has been shown that bcl-2 antisense 

oligonucleotide can induce apoptosis or increase toxicity of the 
treatment in tumors in vivo and in vitro. However, it is difficult to 
obtain stable transfection by this approach and there are no reports about 
the effect of an antisense bcl-2 on the sensitivity to 

oxidative stress induced by photodynamic therapy (PDT) . Here we 
investigated the effect of an antisense bcl-2 RNA 

retrovirus vector transfer on the sensitivity of 

2-butylamino-2-demethoxy-hypocrellin A ( 2-BA-2-DMHA) photosensitization in 
a human gastric adenocarcinoma MGC803 cell line. The results indicate that 
antisense bcl-2-inf ected MGC8 03 cells expressed exogenous 
antisense bcl-2 mRNA measured by reverse transcription 
polymerase chain reaction and significantly reduced bcl-2 
protein determined by western blotting analysis. The decreased expression 
of bcl-2 protein was accompanied by increased phototoxicity and 



susceptibility to apo^sis induced by 2-BA-2-DMHA PD 
suggests that reducti^ of bcl-2 protein m gastric 
and possibly also in a^friety of other tumors, may be a^o 
approach to improve photosensitivity and the treatment outcome 
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Bcl-2 alters the balance between apoptosis and necrosis, but 
does not prevent cell death induced by oxidized low d ; n "2 l^P0P"teins. 

Meilhac O; Escargueil-Blanc I; Thiers JC; Salvayre R; Negre-Salvayre A 
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Sdi r zed yP low C d^sity d li P oproteins ( oxLDL) participate in atherosclerosis 
plaque formation, rupture/ and subsequent thrombosis Because oxLDL are 
toxic to cultured cells and Bcl-2 protein prevents apoptosis, 
the present work aimed to study whether Bcl-2 may 
counterbalance the toxicity of oxLDL . Two experimental model systems were 
used in which Bcl-2 levels were modulated: 1) lymphocytes in 
which the (high) basal level of Bcl-2 was reduced by 
antisense oligonucleotides; 2) HL60 and HL60/B (transduced 
Bcl-2) expressing low and high Bcl-2 levels, 
respectively. In cells expressing relatively high Bcl-2 levels 
(lymphocytes and HL60/B) , oxLDL induced mainly primary necrosis . 
pxtiressina low Bel-2 levels (antisense- treated 
lymphocytL, HL60 and ECV-304 endothelial cells), the rate of oxLDL-induced 
apoptosis was higher than that of primary necrosis. OxLDL evoked a 
sSstained calcium rise, which is a common trigger to ne " OS1 %^ a ?P° P ^^ S 
since both types of cell death were blocked by the calcium chelator EGTA. 
inversely, a sustained calcium influx elicited by the calcium lonophore 
A23187 induced necrosis in cells expressing high Bcl-2 levels 
and apoptosis in cells expressing low Bcl-2 levels. This 
suggests that Bcl-2 acts downstream from the calcium peak and 
inhibits only the apoptotic pathway, not the necrosis pathway, thus 
explaining the apparent shift from oxLDL-induced apoptosis toward necrosis 
when Bcl-2 is overexpressed. 
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Contrasting role of presenilin-1 and 
differentiation in vitro. 
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Presenilin-1 (PSl) and presenilin-2 ( PS2 ) , the ma] or genes of familial 
Alzheimer's disease, are homologous to sel-12, a Caenorhabditis elegans 
gene involved in cell fate decision during development. Recently, wild-type 



and mutant presenilins^e been ^^ 8 %^ ^^TtL^ ' 

Actions of^PSl ^S^uring SS^-iS^tft-- in the N T era2 

re^noic acid Lduciton? whereas cells transacted witt > antisense PS 
differentiated norjally^ Concomitant y, -sen, PSJLclon.- wer 
Sr"aSy perSd "Tf neuronal differentiation after retinoic acid 
treatment. Overexpression of bcl-2 in antisense PSl neuronal 
clones reduced cell death and resulted in a ^covery role in 

differentiation. These studies suggest that PSl plays a 
differentiation and cell death and that PSl and 
physiological roles in this experimental paradigm. 
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Increased apoptotic cell death was more prominent in bcl-x-antxsense- 
treated cells as compared to control cells, bcl-x-sense-treated 

c.11. B,,- r e r e ff re : sin, celis showed incjeasea a optotro = cell aeatH 
^Sttr^ctU" cSis^Ba.-overe, preLin, =.11. „ a""^?^ 

cells? sugaring that endogenous Bcl-xL expression in cancer cells is an 
important modulator of apoptosis. 
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and retinoic acid treatment 
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role for Bcl-2 in the regulation of 

under the conditions of serum withdrawal 
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^.^SocJit^ 0 ^ £°2££*f - the development of 
osteoarLri?is. Here we demonstrate xjport.nce of »cl-2 xn 

regulating articular chondrocyte apoptosis xn "sponse 

withdrawal and retinoic acid treatoent • ot stxm ul chondrocyte 
apoptosis of pr^ry h«»n ^^forLtx^ Tf Si* ladders. Apoptosis was 
Accompanied % — 'LpreLion^of aggrecan, a chondrocyte specific 

exoression remained unchanged compared to control cells, ine imp 

expression * chondrocyte apoptosis was confirmed by 

Seating cell lines overexpressing sense and antisense Bol- 

2 mRNA. Multiple cell lines «P""i n J h ^^ e S S" 10 % serum as 

2 ^^i^S 'SSd'JE/'SS." " t^t ""ondrocytes overexposing 

^rrtere re,is"t«St to apoptosis induced by both serum 

withdrawal and retinoic ai/treat^nt. Finally ^e expression ° f 

Bcl-2 did not block the decreased aggrecan «*"»"°Y IRC 

cells treated with retinoic acid We include that Bcl-2 chondrocyte 

^^rivaranrthft^etinoic acxd ^.".^can expression independent of 
the apoptotic process. 
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r^cumin 713 " ^^antioxidant and chemopreventive agent, has recently 

s» if c .. y apo^s snss ^i 1 ^ 

neaked at 48 h after curcumin treatment- Prior 
cells with cycloheximide or actinomycin D abolished the 

pSi^f "ke^^r .SSSS S.^.Sr'^'o.r.inJS =.11. contain 



occurrence of 
12 h and 
treatment o f 

p53 increase 



• nJ ~ _^S3- however, curcumin treatment did not 
exclusively wild-type^53 , ^^r, h apoptosis sAessor Bcl- 
interfere with cell cy»g • ^* r ^ h ^ Lrcumin tJKment 
2 and promoter Bax wereTot changed witn antisense 

Finally, treatment of "lis wi curcumi n-induced intracellular 
oligonucleotide could ef f ^ si ^ f s ^ p5 3 oligonucleotide could 
P 53 protein increase and apoptosis, iated sign aling pathway is 

not. Thus, our data suggest that JjLSted "poJJoJic cell death- This 
"i^^l.i^t.^SSSi^; - a P po P tent agent for skin cancer 
prevention or therapy. 
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Cell sensitivity to programed cell death P ^ 

members of the Bcl-2 family, as the balance or tiapoptotic members 

heterodimer formation between pro op ic m aj or ?t? of cellular 

defines apoptosis susceptibility in the geat D the y Ba x protein is 
contexts. It is, therefore ^"^^J 'programmed cell death or 
limiting for activation of the genetic p y ^ such as 

can be complemented by dif f erent Bol-2 fanaly ^mb , ^ ^ molecular 
Bak or Bad. To gain some ^nto the r inhibited this gene in 

mechanisms of apoptosis "^^^ A L 60 CellS USing ^ 
all-trans-retinoic acid (ATRA) tre "~ (AS-ODN) . Our results 

methodology of antisense oligodeoxynueo (AS ODN^ proliferation and 

indicate that Bax inhibition has no effe ^ ^survival rate of 

differentiation capacity of HL60 cells. in ' HL60) cells is 

terminally differentiated ?«;i n ^ V ^ on SS c es, indicating that 

almost three ti.es higher in respect to control &mented by othe rs 

in mature granulocytes Bax is nou 
members of the Bcl-2 family proteins. 
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.SrSiS and asto^d ^ °* 



interactions between 



oligodeoxynucleotide 
doxorubicin and cispl 
lines to search for 
and NCI-H82 express 
Bcl-2 , respectively 
sensitivities of 
oligodeoxynucleotide 



1 



9 and the chemotherapeutic agents etoposide, 
were investigated on small-cj^lung cancer cell 
rgistic combinations. The cel»nes NCI-H69, SW2 
high, intermediate-high and low basal levels of 

which are inversely correlated with the 
the cell lines to treatment with 
2009 and the chemotherapeutic agents alone. Moreover, 



chemotherapeutic agents. In the cell ^ NCI-H69 cells, 

combinations resulted in synergistic ^otoxicity. * n w±th the 

maximum synergy with a ^^icn index etoposiSe In SW2 cells, the 
combination of oligodeoxynucleotide *nd etoposia ^ ^ 

combination of oligodeoxynucleotide 2009 and doxor NCI _ H82/ which 

effective (combination inde x - 0 _ 2 5) ^ he corabinat ions 

expresses a low basal level of Bel 2, most or t fch use of 

were slightly antagonistic. Our th 8U Jg^ the Sp y for the 

oliaodeoxynucleotide 2009 in combination with chemotnerapy 
S!tTt of small-cell lung cancer that overexpresses Bcl- 
2 . 
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Intlsense to the e P stein-barr virus (EBV) -encoded latent membrane 
proSS T (LMP-1) suppresses LMP-1 and bcl-2 expression and 
promotes apoptosis in EBV-immortalized B cells. 
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S°1pSln-S le Sus (EBV) -encoded latent membrane protein (LMP-1) is 
reared for viral transformation and functions to protect cells from 
a^optottc cell death, in part, by induction of antiapoptotic genes, 
• i j • T>_i o and A2 0 We have used antisense 

— y . o i£ t ^,ed to LMP l^as a.rategy^to suppres^LMP-1 

LM P p-r S ;°rot e r S^-pos^ve ijmphoblastoid cell lines can be reduced by 
in vitro treatment with unmodified oligodeoxynucleotide* tar geted^ 
the first five codons of the LMP-1 open-reading f rame Furthermore 
.unnression of LMP-1 was associated with molecular and phenotypic effects 
IZl included deregulation of the LMP-l-inducible antiapoptotic genes, 
«S-2 and Mcl-1, inhibition of proliferation, stimulation of 

Copyright 1998 by The American Society of Hematology. 
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Prostate" cancer eventua^ beeves androge n resist ^ ^ 

and kills the patient. C ^acterizatio y re vealed the frequent 

androgen refractory P^^^^led prostate cancer proliferation. A 
overexpression of c-myc and ^ unc °^ r °^ J? ca ncer utilized a replication 
novel strategy to ^^f/^^^.^^Lse mammary tumor virus (MMTV) 
incompetent retrovirus tha % ^tained ^ctor to allow transcription of 
promoter within the retroviral ve ^ tumor ce lls. The 

antisense c-myc ? ene within target P£^_ antisense c _ myc RNA 
transduction of ^"^"^S^^Sif eration in culture, yet a single 
retrovirus did not affect ceii p me dia into established 

direct injection of MMTV-antisense c-myc viral »eji ^ compared 

DU145 tumors in nude mice produced J ^^duct^ fos and untr eated 
to tumors treated with control c-myc-treated 
tumor by 70 days Two -^.^ ^^SeTr tutors. Histopathological 
group had complete re 9^J^° n revealed tha t MMTV-antisense 
examination of the tmnor ° Increased tumor cell differentiation, 
c-myc-transduced ^ra had xncrea «dt ^ mechanism for the 

decreased invasion, and a marked e ^ r °_ mvc re trovirus appears to be 
antitumor effect of ^-antisense c^yc re creased bcl-2 
suppression of c-myc *^ ct g„ ^ prostate cancer cells with MMTV- 

protein. The ^"^^ ^ tlr growth by suppressing 

"^suiting ^^J^^^^^^ «>: 
TelT^l' a^t^^SW-^JSctory P^state cancer. 
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We have demonstrated that sod i™ b £££^ Jave shown that this agent 
human hepatoma cells; however, /^ent studies ha ^ 
causes apoptosis in some types of cancer cells. In t ^ cell lines , 

whether sodium butyrate causes apoptosi s in the n F _ d dent i y 

HCC-M and HCC-T. The growth o me hepatoma cells ce ll-cycle 
reduced by sodium butyr.t. low cytometric ; 

arrest at the Gl phase in ^ ted ce lls at concentration 

Apoptotic change was never ^^^^ leased P 53 expression and 
l8VelS sed f o^AF-f expr^s'ion-in °HCC-T aS HCC-M cells having the wild-type 
psTgene^e^ after 
Exposure "ST-oSE* out^ate? 1 ^^ oligonucleotide against 



bcl - 2 easily caused ^ptosis 



not link with the P 53 increase. 



cytochrome P450 2E1 in Hep G2 

School of Medicine, New York 
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Two Hep G2 subclones ° verex P r " S ^ ^ P screening techniques. The Hep 
of transection and limited ^lutxon screenxng subcloneS that 

S2-CI2E1-43 and -47 ' E47 ' C f ow ? han parental Hep G2 cells or 

overexpress CYP2E 1 ) ^ C YP2El, but remained fully viable, 

control subclones that do not express wit h buthionine 

When GSH synthesxs was ^^ed Jdv tr in E47 cells but not control 
sulfoximine, GSH levels *^ion of CYP2El-catalyzed formation of 

cells, which is most likely a ^ le ^° n conditions of GSH depletion 
reactive oxygen species Unde J with the E4 7 cells. Low levels 

cytotoxicity and apoptosis we "J£ un J n OIl t J e E4 7 cells, which became more 
of lipid peroxidation were f ound in ^ vit amin E, vitamin C or 

pronounced after GSH de P le ^°" er ^dation as well as the cytotoxicity and 
Lolox prevented the lipid P" 0 ^ °lasndd containing antisense 
apoptosis, as did transf ^ 1 ° n t eve Is of ATP were lower in 

?YP2E1 or overexpression of Bel-2. L ^^ h ° ndEial comple x I. When GSH was 
E 47 cells because of <^ g » E £ dl 7$ecre«ed with all substrates in the 
depleted, oxygen uptake w « J^ff^^Sd the decrease in oxygen uptake 
E47 extracts. Vitamin E completely P re ^ntea u C YP2El-dependent 
Under conditions of CYP2E1 overexpression^ two mod^ ^ 

ssss gsh ?:veS se ^Vr d ^^^^^^ 

TenerS rLc^iv^ oxygen ^c^even in the absence of added metabolic 
substrate . 
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B cr - Abl is the Molecule 
phenotype and the resistance 
myelogenous leukemia (CML) 



.rticle 



tn^fee 



responsible for both^he transformation 
to cnemotherapeutic drugs found chronic 

^rogerous^^leu^mia (CML) cell- . ^^^opSiSlinSucing agents . 
^o-myelocytic cell line, is very ^ 11 P^l °n Sl-60 cells rendered them 
5e show here that expression °?*" d bv a wide variety of agents. The 
extremely resistant to ^Ptosis J^cedby^ ^ ^ of tne pnase 

anti-apoptotic effect of Bcr ^/^ t ^ antisense oligonucleotides 
of the cell cycle. Treatment with jntxsen ectopic bcr - abl and 

directed to bcr decreased the ex P ress ^° n , le muta tions affecting the 
restored susceptibility to /P^^^^p^osine-binding motif ( FLVRES ) 
autophosphorylation site and the ^° S ^ forming activity of Bcr - Abl 
have been previously shown ^ ij>air the tr^ cella expressing this 

in fibroblasts and hematopoietic cells how resistance to apoptosis 

double mutant molecule exhibit edt he - ame^ev interestingly , wild type and 
as those expressing the "i 1 ^^ B« cells a dramatic down regulation of 
mutant Bcr - Abl induced H £ J° x £ e leV el of Bax did 

Bcl-2 and increased the levels of Bel xL tm _ ^^smB* 

not change in response to £e P-^e ^f^ the expression of Bcl-x 
oligonucleotides targeted to * d° wn 9 Bcr _ ^1 cells to 

and 9 increased the J^"^ 1 ^ .expressing Bcl-xL showed higher 
staurosporine. Importantly, HL 60 ce ^ v apoptosis when compared to 

Abl-mediated resistance to apoptosis m hi. 



77 (5) 
CA, NCI; 



p739-44, 
CA70675-01, 



4/3,AB/50 (Item 50 from file: 155) 

DIALOG (R) File .155 :MEDLINE(R) Allrts. reserv. 

(c) format only 2001 Dialog Corporation. AH r 

09684125 98172985 MID: 9^4052 fay a ficl _ 2 

antfseTse oligonucleo^idrirennancefby H- ( 2-hydroxyphenyl ) all-trans 
retinamide. 

£3SS» SSSl^^Syf C-.r.-.l»l Medic,! Center/UC^ school 

"Sn^e"^..* 'So^cSSiofk. KCX; CM3277, 

NCI; + 

Languages: ENGLISH 
Document type: Journal Article 

Record type: Completed ± a relatively slow-growing, 

Hormonally insensitive prostate »c treatment options, 

usually fatal, disease with no long term t phenotyp e often 

Transformation of normal Prostate cells pr otein 
involves corruption of the .^°P t0t ^ f m ^tosls and is often unregulated in 
is one of the key inhibitors f*? 0 *^*^ line DU-145 was used as 
advanced prostate cancer. The P^tecancer cell r> cell grQwth 

a model of a hormonally msens v ^ advance d p Bcl _ 
in liquid culture was "^"j"; Control sense oligonucleotides; 
2 oligonucleotides compared with jontro sign if icantly enhanced on 

inhibition by these ° f . (""ydroxyphenyl) all-trans-retma 

combination with the synthetic ^inoid N ^ y occurred in the absence of 
mide (2-HPR). Interestingly, ^^^echniques . We hypothesize that in 
apoptosis as measured u «»J e tw £ "o£ c pathway is compromised at several 
these recalcitrant -lis the apopto ^ promot ing cell 

levels, and Bcl-2 may piay a aonU cleotides plus 

growth. The use of Bcl-2 an »en e 1 igonucl eo horm P ne _ resistant pros tate 
2-HPR may provide a novel approach to tnerapy 



CA, 



but 



cancer . 
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BACKGROUND: High 9»de glioinas represent very gg ^ intervention 

of human cancer, which o^-^^^^^^^^therapeutic and radiologic 
and resistance to ° onve ""°"* d antihypertensive agent sodium 
treatment . The clinically approved ^ihyp toward a numb er 

nitroprusside (SNP) has been shown to « ma cell line s 

of carcinoma cell lines in yitro^ ^HODS^ T effecta of S NP. The role 
were examined for susceptibility to the cyto mediating resistance to 

of the protein kinase C PK investigated using antisense 

SNP-induced killing in U343 cells £J ^J^J and overexp ression of the 
oligonucleotide inhibit ^J ± ^ nS cell lin e U251 was performed to 
PKCalpha gene in the SNP su ^ P !^ atinq fac tor in SNP cytotoxicity. In 
further implicate PKCalpha " » M £ o £ n J £ these cells was 
addition, the presence of bel 2 protein istance to S NP. RESULTS: 

examined for possible correlations with r ^ SNP resulted in 

Exposure of U251 cells and LN-Z3 « s were resistan t 

significant cytotoxicity over a 72-ho^ P-ri^^ higher fcasal levels of 

to SNP killing. U343 cells we N _ z308 ce lls. bcl 

PKCalpha and bcl-2 than either « «^ bQth were decreased by 

-2 expression and resistance to SNP tox "="y ° nucleot ides into U343 

t L introduction of PKCalpha ^xsense oil S° nUC p ^ ha _ transf ecte d U251 

cells. Conversely, enhanced PKC a ^ivity expression and 

clones was associated with in "^citVrelative to control transfected 

greater resistance to SNP-induced toxicity relativ ^ 

cells. CONCLUSIONS: SNP "J "^^/^SSoprusslde-induced killing 

susceptibility of these glioma cells to n f activity . 

appears to be correlated "^^/t^u^ modulation 

bS-2 levels in these cells can be altered thr g iti<>n of PKCalpha . 

of PKC signaling, specifically by inducti furth er study into 

These in vitro results provide an ^resting ba patients 

the potential use of SNP f or t reatment of hu^g chemotherapeutic agents 

receiving combination tnerapy wj-uh 

that exhibit PKC inhibitory activity. 
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The HIV-1 vpr Protein acts as ga J implications for the 

human lymphoblastoid T cell n" f 
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Although apoptosis is c ° nS ^"^°^ t f Se virus-infected cells somehow 
cell depletion in HIV-infected patients, ^he occura ^ bystander 

ar to be protected from apoptosxs, ^^h genera ^ 
ceUs. V P r is an auxxlxary H £ es JP r ° a J Xn ^ igh copy number in virus 
regulatory gene products, is pr ese ^ ectan ts of CD4+ T Jurkat cells 
particles. We established £able tran-f -tant^^ ±1 
constitutively expressing low levels or p control - t ransf ected cells, 
cycle characteristics similar to J^ose totic stimuli (i.e., 

Treatment of control ^^^^^^/^S^alpha ) , anti-Fas antibody, 
cycloheximide/tumor xerosis factor fP^Jf^ death by apoptosis . In 
or serum starvation) resulted in a ™ ssl an impreS sive protection 

contrast, all the v P r - ex Pf f " n ?. /^ cer h Notably, vpr antisense 
from apoptosis independently of ^inducer i expre ssing cells as 

phosphorothioate oligodeoxynucleotides a ^ d TNF - a lpha as the 

Susceptible to apoptosis ^duced by ^£ esalon of HIV .i vpr resulted 
control clones Moreover the c°nstitut ^ P with 
in the upregulation of bcl 2 , an y ulation D f bax, a proapoptotic 

antiapoptotic actlvlt ^ eS ^ a r nd R ^oaethe"hese results suggest 

factor of the bcl-2 f amily . ^ogether th can interfere with the 

that low levels of the endogenous vpr p virug infectlon , 

physiological turnover of T ^^f^f SUD ^ qU en?ly, viral spread. This 

?hus facilitating HIV P?""*??"^ subs q y ^. cglls xn 

might explain why apoptosis mostly occurs in y 

AIDS patients. 
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The mechanism by which ^^^of cytosolic phospholipase 

cancer cells appears to involve ^™ tl0 J e " s treated with 

A 2 (CPLA2). U937 ,0^203 ^0 (-8 ) M] become resistant to TNF, 

1,25-dihydroxyvitamin D3 t J'" (OH) 2D3^ 10 ( 8) 1 ^ ssion of TNF 

an effect that is indepe ndent ^"^^^^^d a dose- and 
receptors or BCI.-2 . In this study , LN P re lease in U937 cells 

time-dependent enhancement of [3H] a ^hidoni posit ively associated with 
The amount of [ 3H] arachidonic acid release w P microscopy an d Western 
TNF-induced apoptosis. Both ™°"J°£ a «S translocation of cPLA2 from 
blotting of cell subcom P art ^^ "sponse to TNF . In addition, TNF 
the cytosol to the cell membra in ^ e ^ tisense oli gonucleotide 
up-regulated expression ° f . c ^? mRNA. An anti bromide significantly 

to CPLA2 and the CPLA2 inhibitor 4 b ^°P he ^ cubation of cells with 
inhibited TNF-induced cytotoxicit y. J r d [ 3H] arachidonic acid 

l,25(OH)2D3 significantly | nh ^ed <^ ™^ alocatlon G f cPLA2tothe 
release and apoptosis, (b) TNF inau ^ _ Furthermore, 



transcription or trans^ion The data suggest that "^t^of cPL*^ 
involve/ in ™F-inducf|apoptos,s °^ uk ^^ e ^ atio Slnduced by TNF- 
inhibits CPLA2 ^^^tion^ay Sp-sent a'possible mechanism whereby 
?eu r k eSc°cel 0 ls can'fecome resistant to TNF-mediated Killing. 
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Malignant -^^^.^^^^"LcluSing chemotherapy. A number of 

various treatment modalities inciua g recent ly to act by inducing 

chemotherapeutic agents have been shcw gd ^ ^ ^ 

Sn^m^anoma^J^reLes Bcl-2 in up to 90 % of jlj L case s . In 
?he present study we «-°-^te^h^ 

oligonucleotide treatment i^"Y^ nn "T f icient (SCID) mice. Our findings 
melanoma grown in severe comb ined i™^ient < ossib iy also 
;r: 8t v.SSy re 2; Ct ;Saf S^s" mayTe^'noveAnd rational approach to 
Improve chemosensitivity and treatment outcome. 
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About 10% of gastric c ^^ in °;^.^d with Epstein-Bar r virus (EBV) 
carcinoma and adenocarcinoma ^eas^oci^ ted with p express 

infection. In EBV-associated 9 J 3 " flt EBNA-2 , -3A, -3B, or -3C, 
Epstein-Barr nuclear antigen 1 (EBNA 1) n becaU se of gene 

leader protein, or latent ™ ^ ^ ^1 expression in tumor 

methylation. Only a few exceptional = a ^* naVe _ tudies / To elucidate the 
cells as demonstrated by immunoh ^ochemical stud xe s. restricted 
biological effects of LMPl and the -9 n ^ance fche LMP1 gen e was 
expression in EBV-associated 9"*"° carcin , ^ 
transferred into EBV-negative gastric carcinoma cell l i (H0NE _i) a s a 

and into EBV-negative n nas °^"f ^^nastric carcinoma cells were 
control. The biological effects of I*" £ *« owgd that the conse quence 
monitored in vitro and in vivo. These result growth 
of LMPl expression is a Sro^h enhancement xn NPC ^J le £* eflsing g Ltric 
suppression in gastric carcinoma cells. 



kE^^S^^ nfn poten, e f SSon^ » 

in enhancement of apoptosis. "* tr °° carcinomas may lead to a gr o«th 

tmmunolo^ica.ly mediated elimination. 
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This study was designed to ass ^ s f a c _ myc antisense 

therapeutic strategy that relies ™ q ^ US * °* , in combination with 

S-mer phosphorothioate ^V 0 ** 0 *^^^ which is currently used in 
cisplatin (cis-diarmtdnedichloroplatinum, DDPK whi at . on ^ colQny 

t^ clinical management of me lanoma pat "nts.^ by fche DD p /c _ myc 
formation of melanoma cells were D th&n ^ observed 

antisense [S]ODN "* 1Mtl ™ b j f s U effective when DDP was 
with either agent alone. Inh ^ion fiQw cytome tnc 

followed by c-myc «"^ t ' S £f a ' £ either alone or in combination 
analysis of cells exposed to the two agen. nduced an accumulation 
demonstrated that (a) ' fraction of the cells, detectable at 

of cells in S phase and a P°P fc °J" "Jj^.. (b , DDP induced a block in 
day 5 after the beginning of treatment^! parti ally recovered, and 

G2-M phase detectable at day i, induced by c-myc antisense 

apoptosis similar in extent to that in \ ther induced 

[S]ODNs; and (c) DDP and c-myc antisense I I delayed as compared 

arrest in G2-M phase which ^^natLn Lduced a' higher percentage of 
to the block induced by DDP^ The contoan ^ ^ tf that 

apoptosis, evident at day J " 2 expression. Mice 

correlated with a marked redu ^°* i\*= a * d sequentially with DDP 
bearing human ^l^lll^T a nigher inhibition of tumor 

and c-myc antisense ^]ODNs showe metastase s, and increase in life 

growth, reduction in the number or iu y Together , 
?pan compared with those treated with either g ^ anticance therapxes 
these data lend support to the de P conventlona l 
involving oncogene-targeted antisense 
antineoplastic drugs. 
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BACKGROUND: Several lines or nnf , oaen e in the genesis of 

for the apoptosis suppressing bcl-2 °^ogene * effic iently destroying the 
Lrmone-refractory human Pr° state . able to make the 

intracellular bcl-2 mRNA, ° n ? "^J* n b J 0 conventional apoptotic stimuli 
prostate cancer cell response again to c _ _ h>iw devl8ed a 

Lch as androgen withdrawal. To 

catalytic antisense ^K^eStic potential . 

2 and evaluated its ^J^^P^c P carcinoma cells ( LNCaP/ 
Bcl - 2 overexpressmg LNCaP P*°* ta ^ antl _ bcl - 2 

bd-2) were transfected with the transfe ction reagent and the 
ribozyme RNA using a P J mRNA leV els was followed 

reduction in the intracellular be 2 mRN via bility assay, 

bv a ribonuclease protection assay -^si g apop totic stimuli 

r L>.*- transfection and subsequent appl -a tio^^ c 
such as serum starvation or P n ° rDO ith theS e apoptot; 

cancer cells. 



this end, we have devised a 
fc 
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1-beta-D-Arabino f uranosylcytosine (arac^ QUS leuke mia cell line 

both diglyceride and ceranade in the acute my g^ L . w (1994) 

HL-60 (Strum, J • C, Small, G. W., P au ^' apoptosis in HL-60 cells 

j Biol Chem 269, 15493-15497). «»; C ^JVJ However, the signaling role 
which can be picked by exogenou ce arn e. we^^^^ We found that 
for ara-C-induced diacylglycerol (DAG) is n 

111-2 levels were increased ^ t *~*^ 0 ^ pn o r bol-13-acetate (TPA) . In 
with exogenous DAG or 12-°-^"°* ^used a decrease in cellular 
contrast, exogenous ceramide ^^^^f syn thesis of two 
Bcl-2 levels. Thus V ^"1' ^ f ctS on Bcl-2- Since the 
second messengers with °PP°* in 9 ou ^ be dU e to protein kinase C (PKC) 
effects of ara-C-induced DAG couia d pRC isozymes . a ra-C 

activation, we determined the effects of ar PK Calpha or 

caused an' increase in ^"^n""^ Jon of PKCbetall was inhibited by 
PKCdelta). ara-C or TPA-induced transl^ (ET -18-0CH3) and 

rrr- 0 C^fdrcS- 2 ;rortosfs- r wrs g i C t e imulLed b P y P-^ent of the cells with 



et _ 18 -och3. ET -i8-och M iso i^ited^i^ti^^gr 

TPA and enhanced th< ^R"**" ca £ e that ara-C-induce»optosis is 
treated cells. T * es * ^ndicate through effects on Bcl-2- 

limited by ara-C-stimulated PKCbetaii y ^ used 

To further determine the betaII . The antisense, but not 

oligonucleotides directed toward ^Cbetai activat ion and enhanced 

the 'sense, oligonucleotide in hibited ^Cbeta ^ ^ stimulation ot 
ara-C-induced aPoPjosis These^data ^de ^ ^ by inhibltlon of 

apoptosis by ara >- = 
PKC. 
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BACKGROUND: The bcl-2 °»«P«^ Ses these cells resistant to 

when overexpressed in P r ° sta ^ e ^ Ce * n " u ding hormonal ablation. Therefore, 
a variety of therapeutic agents incl J^ng Qf 
bcl-2 provides a strategic target f °f °Z cer / ToW ards this end, 

lockout therapies to treat prostate cancers ^ 

we have synthesized an anti-bcl 2 gene th p ef f ective ness 

based on ribozyxne techn °l° gy v i vo METHODS : A divalent 

against bcl-2 mRNA in ^^^Se^Ining two catalytic RNA 
hammerhead ribozyxne was c°nstructea y ^ ^ fQr human 

domains into an antisense segment R± catalytic 

bcl-2 mRNA. A disabled rxbozyme lacking y ^ exper±ments . The 

activity was also constructed as a control against synthetic 

ribozymes were tested for e "?°^f ^^^on procedures were 

and natural bcl-2 mRNAs. Simple t^fectio p cultured prostate 

then utilized to ^troduc; measured the effects of the 

cancer cells (LNCaP aer x ™ ' bcl _2 mRNA and 

ribozymes on endogenous ex P r ^° n ° f th *£ ability to induce apoptosis. 

protelT in these cells as well r±bo l^ was able to 

RESULTS: The functional but not tne requirement 

rapidly degrade ^^^^^f^^^ly transacted into 

for any other ^ f *. gianif icantly reduced bcl-2 mRNA and 

LNCaP cell variants, ^ s igniricanciy activity was 

protein levels within 18 hr of treatioent _ expressing 

Sufficient to induce apoptosis in J_^ 2 ~ essing LNCaP 

variant of LNCaP, but not £ "^^J, h Lever, it did 

line. For the high-bcl-2-expr es si ng v , secondary apoptotic agent, 

restore the ability to genetically e P°^o of phorbo l ester to 

phorbol ester, as evidenced the rene g supports the 

induce NGF1A mRNA in these « eagent for 

potential utility of an anti-bcl 2 rxbozyme * g . Qn from 

reducing or ell ^ n ^ in ? ancer cells and for killing prostate cancer 

hormone-refractory . P rostate hp Ca ^ r s t s tep toward an effective gene therapy 

.'gainst Jorm^ref factory human prostate cancers . 
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Mounting epidemiological ant i-tumorigenic agents. Our 

non-steroidal antiinflammatory drugs as anti anti J nf laOTnatory dr ug 
previous work showed that J°» ste ^ fibrob iasts caused 

treatment of src-transf ormed chxcken extory ^ fcheir 

apoptosis-a .mechanism by which th 9 & sensitive technique 

anti-tumorigenic effect ^present cleavage (the comet assay) to 

for detecting single- and J oubl %^rande d whicn antagonizes apoptosis 

quantitate apoptosis. By this method PP«°\;£ c /\ poptosls in n-23% of 
in many cell systems, was found to ^"Jf.^ £ ith dic iofenac 
serum-sLrved ^oblasts^ However, a mucHJronger response beginning 
following p P 60v-src activation Pf odu ^ * * 100% lethality. During 
within 6 hours of treatment that ^suited 1 was found to be 

cell death, cyclooxygenase-2 b ^ ™t ^yclo^xygena Examination of the 

uniformly increased by all ^P?^ 0 ^ /^s that c-rel and P 53 (found 
expression of ^J"^^^^; embryo fibroblasts at moderate 
in normal or v-src transform extremely low level) were 

levels), and bcl-2 (present eiaht different nonsteroidal 

largely unchanged by treatment with ^ *i 2 
antiinflammatory drugs "opSSs^y SSi demonstrating directly that 

inhibited diclof enac-mediated apoptosis by , i amma tory 
bol-2 expression can regulate ^ero^dal ^ ^ ^ ^ 

drug induction of cell death_ Tne pr artificially overexpressed m 

apoptosis in chicken embryo f lbrob >^ts "hen a found that nonsteroidal 
cells deprived of trophic f» c ^«; win * e pp 0v . src activation 
antiinflammatory drug trea ^"% J 0 ™ by more than 20-fold above that 
persistently induced myc protein and mRNA by ™J£ transfection of 

evoked by p P 60v-src -^^^^^^^Srug-induced myc expression 

Sough — * 

bcl-2. 
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The cytotoxic effect of anticancer °rugs n n resistant to CD95 



by anticancer drugs 
doxorubicin, and m 
proteases (caspases) , 
treatment , a strong 



teoptosis induced in tumor ce^s by cytarabine^ 
"jtrexate required the actxv^n °* ^ Sua 
'similarly to the CD95 sWei.. After drug 
j increase of caspase activity was found that 
preceded cell death. ? Drug-induced activation of caspases was ^ Joun^n 
ex vivo-derived T-cell leukemia cells Re s st ance^ to erived 
conferred by a PeP^e ^aspase inhibitor a^ Cr»A ' geveral hours 

serpin The peptide — fo^e involvement of caspases in 
after drug treatment, J nd " a "; n g triqqer phas e of drug action. Drug-induced 
SoptoiS UtX S a ^so^strongS 6 ; S2it.5 ^-isense approaches 
targeting caspase-1 and -3, /^^ng ^ £E Snes that failed to 
protease family were involve^ C J^l"Sng w^™ cross-resistant to 
activate caspases upon CD95 tr ^ering he concept that 

resistance in tumor cells. 
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Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed prote in (E3-14.7K), which can inhibit 

tU mor "I s US f ac^r 5 alp^ cSS-.lpjS, cytolysis, was used to screen HeLa 

selection and ^as been nam ed FIP 1 ( especially near the nuclear 

r'SS lS2. In^^leta! m us= 1. he 

ra„S ty oSc^iS^iSS p =: J L j = »W.5£TS 

^e™5L t = on a ^^j^J"^ — seUcesToi 

TNF-alpha-induced cell death pathway. Fie i na * membrane association 

could affect its function. 
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Thrombopoietin (Tpo) has P"^ 1 "* pective i y . W e previously reported a 
immature and more committed cells, "^ c £ ct0 J_ d e £ dent human cell line 
role for Tpo as a survival factor in the a to r a p absence of 

M0 7e by demonstrating that Tpo ~f resses^poptosxs xn ^ 
induced proliferation. Wild-type P 53 is a J PP « ap0 ptosis 

play a vital role in mediating growth factor withdrawal i y & 

in factor-dependent hematopoietic = ell »; t J^liSwtive, pro-apoptotic 
suppressor conformation, with a ^ . ^^^^f^dLinished ability to 
phenotype, to a promoter <^°™£on th at has a dxm eluc±date the 

mediate cell cycle arrest and apoptosis in an inves tigated the 

mechanisms through which Tpo S «?P""" JP^^S 8 ^ cells. Tpo 
effects of Tpo treatment on P^-ediated P S R -^ tion of p53 in M07e 
upregulated the e 2""i on do ^ re ^ at ;^ of B ax and Mdm2 protein levels. 
rro, S ein CO i-eir t of W iS- 2 a an d d°Bci r !L did ^ot significantly v ?rv 
as a function of growth-factor st ^ l p ' a r wth arrested 

is suppressing growth *f ^^poptotic Lx protein levels, 

tL'conlorSlion o £ pL, wLch results in a Actional 
inactivation of its pro-apoptotic abilities. 
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* a r^e of other high BCL-2 exposing 

in lymphoma and a rj*fle UJ - molecules target^^ oncogenes 

malignancies. As add W m f a ^tSe ?? S£ "e possB to combine them 
involved in lymphomas ^^either targeting the same gene at two 

with AO to enhance ^eir efficacy, example, BCL-2 and 

sites or more a co ^ nat t° n n f importance are approaches to improve 

MYC in Burkitt's lymphoma) Of ma 3 or impor ^ tho dB to improve 

AO uptake into cells C * ^^required and in addition a new 

antisense uptake into the «11 are j ? he nonspe cific thioate toxicities 
generation of oligonucleotides free o re ^ earch and as such require 

are required. AO are a dramatic new area of Both .„ vitro and , n 

much evaluation if they are to be JPg l ~ » noV el therapies based on the 
vivo efficacy has been established^ With on scienti fic basis and 

biology of the malignant cell may *J ^etermi diseases. Gene 

may help improve the ^ „ J-^ 5 has a role to play as 

silencing by antisense o^9 olluo 
demonstrated in lymphomas. 
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BACKGROUND: overexpression of BCL 2 ramed cell de ath (apoptosis) and 
lymphoma and leads to "^^^^J^eo tides targeted at the 
promotes tumongenesis ^ cause a specific 

open reading frame of the BCL 2 ^ ^ increased 

down-regulation of BCL-2 ex P re ^^" animals responds to BCL- 

apoptosis. Lymphoma grown in . . j^" a *°2 c Sects. We report 
2 antisense oligonucleotides with few to *^ huinan 

the first study of fi CL-2 antisense therapy^^^ ^ fully 

beings. METHODS: A daily ^utaneo was administered for 2 

phosporothioated antisense ° lig °™ Cl f°^2 -positive relapsed 

Leks to nine patients who had JCL 2 P°si ti to £ icity criteria, 

non-Hodgkin Toxxexty w as -cored y tomography scan . Efficacy was 

and tumour response was ass essea _ 9 % XDressio n; BCL- 

also assessed by quantification of BCL 2 expressi , samples fr0 m 

2 protein levels were .measured ^y flow cy tomet y ^ ^ q£ 

patients. .FINDINGS: Dun ^SSentally from 4 . 6 

BCL-2 antisense was increas,eu toxic effects occurred, 

mg/m2 to 73.6 mg/m2 No treatment- related toxic ^ ^ patients , 

apart from local infl ™ J ™ / ed io n tumour size (one minor, one 
computed tomography scans sh owe £ J "^ Ct £^ number of circulating lymphoma 
complete response) . In two Patients, the n tients , serum 

cells decreased during treatment • " in two of these patients 

concentrations of lactate dehydr °^nase fell and in t ^ 
symptoms improved We were able to £««J s ^ of whom Ld reduced levels 
cytometry in the sam P^ p °* T ^oN: In patients with relapsing 
of BCL-2 protein. INTERPRETATION, i therapy led to an 

non-Hodgkin . ~:| c S£^ h e£c£^nd radiological evidence of 

improvement in symptoms, objective B CL-2 protein in 

" Lut 'SI 8 ' S2 ^^"ar. "LcoS^n, P ,nd warrant further 

instigation" 'of °BCI.- 2 therapy in cancer 

treatment . 
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TnT ceTlulaf homologue of the transforming gene of the avian 

c-Myb, tne cenuxd nr J prpnt i allv expressed in all hematopoietic 

2 n cons ct able to down-regulate endogenous Myb levels, and 

TZt transfectants were assessed for proliferation and survival in low 

expressing c-Myb proliferate in low concentrations of IL-2 and are less 
^sceptibL to apoptosis induced by IL-2 deprivation or treatment 
" P xamethasone.ln contrast, cells transfected with an antxsense 
c-myb construct do not proliferate in low concentrations of IL 2 and 
underao apoptosis upon IL-2 deprivation or dexamethasone treatment 
i " ap 'd tnan pLental cells. Overexpression of c-Myb was accompanied 
Ey up-regulaLon of BCL-2 expression. In transient transection 
assavs the murine bcl-2 promoter was efficiently 

Snsactivated by c-Myb, but such effect was observed also in cells 
transfected with Y a Blinding-deficient c-myb construct. Moreover, in gel 
^^rHatinn assavs a 38-bp oligomer m the shortest bcl-2 

S r egm guatd by c-Myb formed a specific complex with nuclear 

extracts frZ c-Myb- trans fiected CTLL-2 cells. Thus, these results strongly 
Suggest tnat c-Myb, in addition to regulating T cell prolxferatxon, 
orotects T lymphocytes from apoptosis by induction of BCL 2 
expression! Xich involves a c-Myb-dependent mechanism of promoter 
regulation . 
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induction of apoptosis in small-cell lung cancer cells by an 
antisense oligodeoxynucleotide targeting the Bcl-2 coding 

Se ziegl!; A; Luedke GH; Fabbro D; Altmann KH; Stahel RA; 

^UniverSyllospiLl Zurich, Department of Internal Medicine ^.erl-nd 
Journal of the National Cancer Institute (UNITED STATES) Jul 

1997 89 (14) pl027-36, ISSN 0027-8874 Journal Code: J9J 
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Elevated expression of Bel 2 , a associa ted with radiation and 

programed cell death "^"P^;^ ^he^^ty of small-cell lung 
drug resistance and ^^^"^posE . T o test the hypothesis that 
cancer specimen f^ el "« e critical for inhibiting apoptosis 

c^Sic effect of he «.t potent .£i.e ; ,e °™ ""^ Y/lwfc^s was 
'X-eSEIv "reSceS oy °™ -thft^eted^he translation Initiation and 
termSatlon or tSe bel-2 messenger RNA, but ODN 2009 that 

oo„ t iSe„=e ml in?e r °S *!SlY" "«}■ -.«. and = d a dos.-dependent 

treatment and persistea up reduced throuqh apoptosis. 

morp holo g y demonstrate that ^xljty J^-^^^ S^PP^ and 

S£!£"' ceSs, resulting in decreases in cell viability of 82% (95% CI = 
78-86%) 100% and 100%, respectively, after 96 hours of treatment- 

S; ^ y ;to,ic effects were inversely 

olig :d:o X ynuc^tJde\harno r statist cally ^^^^ 

novel antrse- '^loolV thaTSrectively reduces the 

viability of small-cell lung cancer cells by reducing Bel- 2 
levels and facilitating apoptosis. 
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?H C ° r l^ P of the P current study was to evaluate the effects of arachidonic 
a r r n polyunsaturated fatty acid, on the viability of a 

Heo G2 ceS P line which has been transduced to express human cytochrome 
M502^ !cYP2El). Arachidonic acid produced a concentration- and 
time-dependent toxicity to Hep G2-MV2E1-9 cells, which express CYP2E1 , but 



, if,,, or no toxicity mS f°™<* " ith <=™«ol ««P B2-MV-^cells, which were 
.rjchldonlc ; acid, olei^id was not tox. ^^^/fTp" ^"^ation 

1£ aseorb.te, and ^^y^g^-^^SS-S^lli^lliSS 

S^l-dependW arachidonic acid toxicity. It is proposed that elevated 
production of reactive oxygen intermediates by cells expressing CYP2E1 can 
cause Moid peroxidation, which subsequently promotes apoptosis and cell 
toxicity P when P the cells are enriched with polyunsaturated fatty acids such 
« arachidonic acid. The Hep G2-MV2E1-9 cells appear to be a valuable model 
" stuSv infraction between CYP2E1 , polyunsaturated fatty acids 
radices and the consequence of these interactions on cell viability and 
to reproduce several of the key features associated with ethanol 
hepatotoxicity in the intragastric infusion model of ethanol 
treatment . 
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Glucose deprivation-induced cytotoxicity in drug resistant human breast 
carcinoma MCF-7/ADR cells: role of c-myc and bcl-2 m apoptotic 

^Lee^J^Galoforo SS; Berns CM; Tong WP; Kim HR; Corry PM 

Department of Radiation Oncology, William Beaumont Hospital, Royal Oak, 

Michigan 48073, USA. ... , D . ,, ^fro-ic 

Journal of cell science (ENGLAND) Mar 1997, 110 ( Pt 5) P 681 6, 
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We investigated the effect of glucose deprivation treatment on 
clonoaenicity in multidrug-resistant human breast carcinoma MCF-7/ADR 
cells Survival of MCF-7/ADR cells decreased exponentially up to 8 hours of 
incubation In the glucose-free medium. The surviving fraction of these 
cells for 8 hours of glucose-deprivation treatment was 1.5 x iui _ 
Photomicrographs and gel electrophoresis data suggest that glucose 
deorivttion-induced cell death is associated with apoptosis. Data from 
Sterf "^northern blots showed an induction ° MC ^f eSS10n 
during treatment with glucose-free medium in /ADR cells^ 

MCF-7/ADR cells transfected with c-myc antisense 

goSynucleotides became resistant to gl »co.e d. privation-induced 
"tosis overexpression of bcl-2 gene protected MCF-7/ADR 
cells from this apoptotic cell death. Taken together, these results 
indicate that c-myc Expression is a necessary component of glucose-free 
medium induced apoptosis and bcl-2 prevents apoptotic death 
induced by c-myc. 
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The continued progress in our u ^ rS ^ d ^ u ^ c ^g of genes critical to 
and in the identification ; ; £ d n or this Information to develop 

tumor cell function permits the ^"V^e the function of these genes or 
specific agents that may directly modul ^ e ^ ^£ are being 

their protein products f ^^^^^ality that takes direct 
investigated as a potential the "P e ^" ™. a ppJ oa ch uses short 
advantage of molecular s ^ n ^ng Jhe ?f ftarget^mRNA transcript through 
oligonucleotides designed to brim ta g oligonuc ieotide : RNA 

Watson-Crick base P«« n 9;_ * he ina °™ va tion and consequent inhibition of 
heteroduplex results in mRNA n tiv f 10 " /^^^ attraction of the 
synthesis of the protein Product J J^f^ be applied to 
antisense approach is that this me.no p f malign ant and 

any gene product, in theory fo h ^ s J f d attractive model has 
non-malignant diseases. However this simple ^ tant 

oroven to be much more complex in practice. m a ..,_.„ 

challenges in the preclinical development ^^^^e 
oligonucleotides ^e been iden tified -eluding ^ negative 

length, cellular uptake, target sequ d t of man ufacture. 

controls, oligonucleotide: Pjotexn -fractions a aga±nst its 

Although the b - lo ^ cal th ^S^ 1 i; sequence-dependent, the animal 

molecular target is theoretically g orothioate ana i og ues directed 

pharmacokinetics and toxicology P £ roduct s appear relatively 

against vastly disparate gene £ clinical trials have been 

be applicable to the next 9 en = ifch novel backbones or other 

development. These may include .^^l^ "^n pep tide nucleic 

structural modifications, chimeric rec^lxe tha? many of the 

acids. Continued progress in this arena will req 
preclinical challenges confronting antisense development 
satisfactory resolved. 
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It 



has been 9 ene "J;ijgtianancv" To determine whethe 
in the development of^piignancy . 



accepted that inhibition of apon^s 
~o determine whethei^Ms 

■r- r • i ,TMPi) the virus^Kded transforming 

membrane^protein 1 (LMP1) , ^ne 



ssis is important 
kstein-Barr virus 
_ bded transformi 

(EBV) latent membrane P rotel * "V ^c'f unction in~non-B-cells, Jurkat T 
oncogene product, ha a an -ti-apoptot^ function^^ 

cells were transfected ^he"^ promoter and were selected for 

consisting of the ^"/^^p^sing clones of Jurkat cells showed 
mycophonolic add resis n c W ^privation. In LMPl-expressing 

resistance to apoptosis indu ^ a d Ba £ were similar to 

clones, although the levels of Be parental cells, c-Myc 

those in the clones of ^ nsf of c _ Myc by LMP1 

expression was signif ^n^Y jessed clones treated with CdCl2 . 
was confirmed by using LMPl ex Pf*"^ leotides to Jurkat cells 
Addition of c-myc antisense ol ^°^^ e °£ y serum deprivation at the 
specifically inhibited apoptosis ^ ce ° ** ssion . The se results suggest 
concentrations which suppressed c-Myc ^P^J^ protect Jurkat 

that LMPl expression and subse ^^"^ i vation . The significance of 

T th . c n»ji^toS? to ^ — t — s is discussed 

in relation to the pathogenesis of EBV malignancy. 
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Phenytoin-induced teratogenesis : a molecular 
developmental delay during neurulation 
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Record type: Completed . fh chronic phenytoin (PHT) exposure 

PURPOSE : We wished to de termn wh ^her chronic p y alterations could 
could impair neural development and if any Whoiog t swv mice were 

be linked to changes in gene JJP^" 0 ^ ^^^Sonal day (GD) 0:12 
chronically administered PHT JO mg/kg/day r g throughout neural tube 
( day:h) until they » er * ^^J^ . ™ r 10 emb ryos P from both treated and 
closure (NTC) . At each timepoint, emory . proqression through NTC. 
control dams were collected and scored for their progr transcriptio n 
The neural tubes were then ^J^g^p^^,^ Using these 
,IST) and antisense * N \ .^^^i™ of 10 genes: N-cadherin (Ncad) , 
techniques, we examined the e*Pf essl °" pA £_ 3 , co llular 

collagen type IV (col-IV) b , r etinoic acid receptor alpha (RAR 

retinol binding protein-2 (CRBP 2) , reti no and EMX-2. 

alpha), transforming growth «* ct « ^^f^' d ; iay in NT C whereby 

RESULTS: Chronic PHT exposure not only «u sed * tion timep oint, 

exposed embryos lagged behind the controls at each co distinct 
LI also significantly altered the "PJ^VaignJScant^ductlon in the 
times during NTC. Early in NTC, P " T ,i nd ^ e ° * e £ embr yos as compared with 
expression of N-cad, col-IV, and c- : un in exposed emo y significant 
controls. In contrast 9 " Syo?«. the 'continued 

-lecular alterations observed in ^"^""J^ J n C RBP-2 expression, 
decreased expression of col ™ and *n s a significant reduction in 
Finally, in the latter stages ^J ph ™ T T £ ™£ a2 , , EMX-2, and 
the expression of bcl-2 , RAR a £P" a ' althouqh the effects of PHT are 
PAX-3. CONCLUSIONS: These results 8 Jow Jhat although^ ^ ^ 

morphologically subtle, causing a d «^J critica l genes at crucial 

tube, this delay is »° co ^ anl ? d a ; y '"^in? f« the observed neurological 
times of neural development that may account 
deficits often associated with PHT exposure. 
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The ability of the P rote ^ ^hesis^nhiD has been interpreted to 
prevent neuronal death in d J««"£„ pa ££££ s synthesis of "killer- 
indicate that the cell death proce ss requi y tr hic factors 
proteins. On the other hand, data indicate^ .^.^ expression f 
protect neurons in the same deatn p * evide nce that in embryonic 
neuroprotective gene products We now J ro neU rons against oxidative 
rat hippocampal cell cultures, ^ P^f^^p^tectiSe gene products 
insults by a mechanism involving induction ot n P enzymes . 
including the antiapoptotxc gene bcl-2 and ^ and a y loid 
Neuronal survival after exposure t y pre treated with CHX at 
beta-peptide was -creased « ^r concentrations were 
concentrations of 50 500 nra, « y caused only a moderate 
ineffective. Neuroprotective concentrations of induced an increase in 
(20-40%) reduction in overall protein ^ tne *", determined 
c fos, 'c-jun, and bcl-2 mRNAs and protein levels as hemistry , 
by reverse transcnption-PCR * s leV els of c-fos 
respectively. At neuro P rot ^ ct tr D arSlel Stn c-fos mRNA, indicating that 
heteronuclear RNA increased in P" a ^ " tective concentrations of CHX 
CHX acts by inducing "^"jf ^S^SsS? suggesting activation of 
suppressed accumulation of H2D2 "Juced by ^ an antisense 
antioxidant pathways. / re ^ nt ° ^ ' Jcl-2 mRNA decreased 
oligodeoxynucleotide directed against bcl ^ re duced the 
»ol-2 Protein levels and ^^^V £ induc tion of Bol- 
neuroprotective act ^ ha ^ st ^i ly SU ? nvo i ve l in the neuroprotective 
2 expression was mechanis tica1 ^ "iv levels of the antioxidant enzymes 
actions of CHX. In addition, actlvlt J. " ge a nd catalase were 
Cu/Zn-superoxide dismutase ^-JJJPJf ^neuroprotective levels of 

ESSS.-? plSSS? T^o^ Onanism similar to that used by 
neurotrophic factors. 
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Record type: Completed rans iocation, characteristW of most human 
The 14; 18 chromosome t^locati ^ with fche 

follicular B-cell W^f^ ' T ^ X £ v £ r *d gene. By mechanisms that 
igH locus, creating a bcl-2/IgH hybrid gen Y a the cellular levels of 
are still under investigation, thxs « v duction of the 

the bcl-2 mRNA and thereby in ?" ces . ^J^* responsible for 
antiapoptotic BCL-2 protein w i identify potential upregulators 

neoplastic transformation. In an e ^ found? by 

^ranSspecifif^-^, "-"^^ ^si^f *ut not in the 

^ .^negative R^i ^ J S^triT ^ " 
be dependent on the f_ U £T that originates in the IgH locus 

transcript is a hybrid bc ^ and spans at least the complete 3 UTR 

encompasses the t(lj;18) Jus«n »xte and -P ^ ^ 

region of the bcl-2 mRNA. To "Me 18) D0HH2 ce ll line with 

biological function we treated ^ fcargeting t he bc l-2/lgH 

oligonucleotides (OD ^' y nnMe; lowered bcl-2 gene 

antisense strand. These ODNs lower indU cing apoptosis. We 

expression, inhibited ne °P la ?^° "J; s t hat the bcl-2/IgH antisense 
would like to P-pose ^ e h g 0t ^ S unknown mechanism, to upregulation of 

transcript may contribute, oy n The possibility has 

bel-2 gene expression in t(14 18) ^ ^ transcript mask AU-rich 

been considered that the hy ^ charact enzed in 

motifs present "J: h ** ta ^ izing elements, 
other genes as mRNA destaDiiiiJ-i'y 
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We examined c-Myc and Bel-2 P^tein expr ha _ treate d HL-60 

induction of apoptosis and dif f ^entiation in T p ^ protein 

cells using a two-color flow ^^f^™^ cells while Bcl-2 

was rapidly down-regulated in the apoptotic c^^ Concomi tantly wlth 

protein was expressed at "laci y w * s do wn- regulated in 

terminal differentiation Bcl-2 P^ein We a i so showed that c-myc 

differentiating cells as we c apoptosis in HL-60 cells 

antisense oligonucleotides coul d C ap0 ^ 0 sis during 

whereas bcl-2 antisense did not induce ap p s t that the 

the early time of treatment . Th *" * ion ± a prima ry event to induce 

down-regulation of c-Myc protein e ^»££ n X8 of ^_ Myc pro tein nor rapid 

apoptosis and neither consistent expressi ini tial 

down-regulation of Bcl-2 protein is necessary Furthemore , conc0 mitant 

processing of apoptosis in HL-60 «x iated with 

bsnr^rStiSSs .* «... ^ 

treated with TNF alpha. 
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Previous in vitro studies have shown that the p growth factor 

B ax protein accelerated the rate of cell Bcl _ 2 to 

deprivation and that the rat ^° °™?ne the susceptibility to apoptosis. Both 
cell death effector Bax may deter ^ n * J**^^ detected in 
Bel-2 and Bax protein ^P^^erexpreSXon of bcl-2 in 
sympathetic neurons m vivo, and ° v * re *P* ± after depr ivation of nerve 
cSlured sympathetic neurons P r ^;^ d s ^ t0 we S inV estiga?ed the expression 
growth factor (NGF) In the present study, we * c y neurons 
of bax and bcl-2 m primary ^^""^^ we tested the effects of a 
from rat superior cervical ganglia f u ^^" odeoxynucle otide (ODN) 
partially phosphorothioated bax ^ J ^ supplied with suboptimal 
on the survival of s ^Pf f ^^^"TconstSuSve expression of bax mRNA at 
concentrations of NGF ( 0-5 ng/inl) ; J transcription and polymerase chain 
hig \ir e whi C r S did et ro ed change re Sgnificantly Allowing NGF reduction or 

Tifh an tiS ense ^--^ in tyrosine 

2 immunoreactivity was observed by immun y subop timal NGF 

hydroxylase-positive neurons ^ lab ^ U non _ neuron al cells 
concentrations, whereas Bcl-2 ™ n ° la Q neurons was obtained in control 
were not affected Maximal number of neu ±n cultures grown 

cultures containing 50 ng/i N $ 5% of controls, mean +/- SEM) . 

in 0.5 ng/ml of NGF for 2 days (12.0 +/ J--" ° ffect on neuronal survival 
Addition of two control ODNs at 1 nacroM no J f ect ^ q£ 

(10.1 +/- 1-2% and 11.0 +/- L -^' MrF l reduce d cultures treated 
neurons was significantly increased in NGF reduced ±stration 

with a bax antisense ODNs (1 nacroM (31 . ^ J; a take into cultured 
of fluorescein-labeled ODNs demonstrat intracel lu ^ P 

neurons. Treatment with bax antisense °™s caused a g ^ assessed 

reduction of Bax protein ^vels in SC Gn ° y together , our 

by immuno-cytochemistry and ^ d Jf ^ ^Cn of bax mRNA in sympathetic 
data demonstrate a constitutive expressi on not be requir ed 

neurons suggesting that «txv.txon^f changing subop timal 
for neuronal cell death atter reduction in Bcl-2 



xor — - — „n_= n ppific reduction in bci-^ 

NGF concentrations, the cell ^peciri degeneration indicating 

immunoreactivity preceded morphological sign neur onal bcl-2 
that growth factor -taxation Wdown^egulate d that 

^11^ or^rotS^yrt^S-STpro-ot. neuronal survival in the 
threshed situation of insufficient trophic support. 
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Dopamine produces a time- nd dose <^PJ^ent * from fch£ central 

clonal catecholaminergic cell line .iter treatment with the 

nervous system. Cell aeatn norepinephrine, epinephrine, and 

catecholamines ^^g^J^ioSIic com^und^-hydro^dopamine . Cell 
isoproterenol, as well as the n ^ ro £° selective noradrenergic and 

death is not receptor mediat e be us 1 e ^ v±ablllty . 

dopaminergic " ce Pt« D "^"^^eaSS as indicated by DNA fragmentation 
Dopamine induces apoptotic cell aea cvtome tric analysis. Apoptosis 

measured by gel electrophoresis by J^Jation, because intracellular 

seems to be produced by dopamine au ^°^f^' cell deat h can be 

antioxidant protein bol-i "««»^ e " h ese flings indicate that the 
oxidative p T^lTlTZlt,nTllusT neurotoxicity through apoptosis. 
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T"VTnLl:7 t irt, studying the possibility - ---in, prostatic 

cell growth »y -nlP^Jt^ andro,e"inSependent prostatic tumor 

staurosporine (STS) induces a nunui . ^ in morphology and results in 

C ell line, »l«^^^.«^.%toS. were analyzed 

programmed cell de ath ^e J untreated DU145 cells. It was 

for expression J n STS ^ at ^ re differentially regulated. The expression 

observed that these genes remains unchanged in 

level of bcl-2, bcl XL, icn i DADl and 

usin/^L^ «S ^ne" ollleracion^ 
bol-2 oligonucleotides have no effe <=^» ^J^, demonstt ate that 
DU145 or STS-tr«£d DU145 cells andr oge„-ind.p.nd.nt prostatic 

programed cell death can be i ^ an l!nportant 

rcle"n preventing Ss-inSuced apoptosis in the DU145 cell line. 
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A main function attributed f %^L2^rotein the constitutively high 
resistance against apoptosis. In addrti follicular lymphomas, 

expression of BCL2 , "used by gene "arrangeme ^ ^ d±f f erentiati 
elevated expression of the ^ gene ad dress the question of 

hematopoietic, neural, and epithelial ti» ues. ^ consequen ce of cell 
whether the expression of BCL2 13 al _ crest _ derive d tumor cell line, 
differentiation, we used a human neural iation in vitro . The Pa : u 

Paju, that undergoes spontaneous neural dif^^ ievel q£ which 

ced line displays ^derate ^P^* 31 ^^ differentiation induced by 
increases in parallel with further ^ura Transfe ction of 

treatment with phorbol 12 - m ^^f " ^^^e' orientations had a 
normal human BCL2 cDNA in sense and antisense 0vere xpression of 

dramatic impact on the dif f erentia ^°" °J outgrowth, even in low serum 
BCL2 cDNA induced extensive ^eurite out ^ neU ron-specif ic 

concentrations, together wlt ^;" " ! 1 P J CL 2 cDNA construct, which 
enolase. Paju cells expressing "ti sen und Q spontaneous neural 

reduced the endogenous levels of BCL2 dl * n °L, ithel 2 oid morphology and 
differentiation. These cells ac ^" d a " nes t in , typically present in 
up-regulated the intermediate foment P*££ n nestin, ^ ^ ^ ^ 

primitive neuroectodermal cells. Jhe manip culture . Our findings 

neural differentiation. 
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Arachidonic acid (AA) me ^ bollt " ^"^VJ ariety of signals related to 
and lipoxygenase (LOX) P at ^ a ^. a "^f ^ ^ pathway also functions as a 
cell growth. Here, we ^J^J^^f.JSptSsi,. Rat Walker 256 (W256) 
critical regulator of cell survival an p h syn thesize 12 (S)- and 
carcinosarcoma cells express ""J^ ^ ma ^ r LOX me tabolites. W256 
15 (S) -hydroxyeicosatetraenoic acids as ' oligonucleotide or 

cells transacted with ^"LOX-specif ic regions of LOX s 

antisense oligonucleotides dl "="° ^ t is Like wise, treatment of 
underwent time- and dose - d ^ e ^ n no f°S°J n hibitors induced apoptotic cell 
W256 cells with various LOX but not COX inniD exogenoU s 12 (S)- or 

death, which could be P«txally ^ibited J is induced by 

15 (S) -hydroxyeicosatetraenoic «£s f e W2 56 P^ g rapid 

antisense oligos and ™J^ Xt l r ' saBaLtlc decrease in the 
downregulation of bcl-2 protein, 

bcl-2/bax ratio, and could be suppressed by bcl 2 



overexpression. 



In cont 



undergo alterations 
the LOX pathway plays 
apoptosis . 



t , p53, which is wild type ^ cells did^t 
apoptosis i nductl °?:^ 



imp 



ortant physiological 



in regulating 
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Most human follicular B-cell Se bcl-2 gene with the IgH 
chromosome translocation that join the bcl z 9 prote in 
C locus. This hybrid 9«e causes upregulatxon hough early 

expression, endowing cells responsible for 

BCL-2 overexpression is d ^™""t role in the overt transformation 
SLrtalization/ transformation, ^s exact role £ is not known . Th e 

af well as in the maintenance of the tumor P J te gene expression 

capacity of ^^^^^^ed to Sownregulate the overexpression of 
specifically has been exploited to B _ cell lymph0 ma 

BCL-2 protein in the SU-DHL-4 human roii antisense ODN 

SSe by the use of sense ODN or antisense ODN or a ^ ^ ^ regiQn 

Signed to encompass the ^^^S^^Sgulation of the bel- 
of the hybrid transcript ^e specir the 
2 transcript and of the relevant BCL 2 p ^ inh±bited growmg 
treated cells activated programed cell d ^ ^ 4 cell line 

cells. The antitumor actl ^y"*s * at the bcl-2/ IgH 

carrying the specific nucleotld * "Jf?" derived from the acute phase of 
^nLg 9 region Thus DHL-4 lymphoma endowed additional 

human follicular B-cell lympnoma, . hib ? ted by bcl-2 
Activated -.-^^CJSl, «ere growth inhibited 

The Wl^i""^ :*„ s fS™f haJfreellropLed to anneal the hyhrrd 
-S -n» -TaHdentified in this study. 
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B lymphocyte Production in ^Inel U ni q ue to the hematopoietic 
regulatory cells ana y 



microenvironment. 'i**"^^^ 

important in regulatinjge J" 11 ^ 6 ™ diffe rent sets Wsignals regulate 
still not clear whetWr the same or d differ entiation of B 

maintenance of cell viability, ^ f^^of bon e marrow stromal 

TIneage cells. In this study, w % addE ^? e ^ine pro-B cells. Stromal cells 
cells in survival and expansion of J"^™™*^ ce ll clone Cl.92, and, 
ll re required for Jonj-term Prolxfe ration of p p ro— B cells expressed the 
in the presence of stromal oc , g2 ce n s from Stromal 

proto-oncogene bel-2 • Rem °^ °J ro- cell viability. Due to its 

cell-derived signaling in °f P* cell survival, we investigated 

previously described role in ^expression in pro-B cells, 
whether stromal cells regulate ^^^.b ce lls rapidly lost bcl 
When removed from stroma cell ^^"^tion G f apoptosis. However, 
-2 mRNA expression coincident witn ini antisense ^ ^ 

interruption of ^"^^^f ^f "rom^ and interleu k in-7 (IL-7, did not 
oligonucleotides in the presence or leotide _ tr eated cells 

result in immediate cell death Oligon ^ initiatlon c f 

arrested in G(l) phase of ^ cells fEOXft stromal cell support 

apoptosis. in ^f^^TTuB^ "expression, correlating directly with 
resulted in rapid increase suggest that bcl-2 may, 

initiation of apoptosis. These results . nterrupting the cascade of 



in 



llrt rebate =.11 survival ^^"^^n ^lymphopoietic 
I„t r ? e llular events t h , t r| ul f e n cell sf cl. i p J, ^ ^ more clo ,. ly 

cells. Initiation Ui °f r . , _^ a „ n r B <!si nn . 



cells. initiation or *P"^= e ~ ls of BAX expression 
correlated with intracellular levels or 
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The BCL-2 gene P^-J " involved in pre venti^ P^ n messenger 

The t(14,18) chromosomal tra "^°^° ion of BCL - 2 and a portion 

RNA containing the entire "^"J 1 ™^ ^commonly found in follicular 

of the immunoglobulin heavy chain gene nesi8 by inhibiting cell 

lymphoma and appears to play a J°^ n do ^ e g Ula tion of BCL-2 

dea?h. We tested the hypothesis that ^^ homa cells by Seating 

would decrease accumulation of f ^-^f-^ia cell line WSU-FSCCL in vitro with 
the tU4,l 8 )-carryin g .follicular greeted against BCL 

antisense °lig odeox y rl 5 0nUC i!°^ d 3e a uence-specif ic inhibition of cell 
_ 2 . we found dose-dependent^quence sp d ^ 2 fcQ 

accumulation by a " ff S »" S %Tote n levels. This effect was 
7, which downregulated BCL-2 P«*einiev rams/mL (6 . 9 mumol/L) , 

near maximal at an ODN concentration of reverse , and mutated 

with minimal toxicity by control sens ieukemia cell line 
antisense ODN at the same "^jgf^^hSbltion by the antisense 

REH showed no se^^r 3 * 6 "^ ^2 protein levels were not 
ODN at these concentrations, and BCL 2 fce useful in a murine model 

altered. These data ^^^^^J therapeutic utility, 
to optimize antisense ODN for potent 
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ITSvS"^^^ —^-0.11- during 

expressed and gonadotropin re gulat ed ^ y a prote in 

follicular maturation and atresia Because Bel , F ^ function as 
that prevents apoptosis in »^eral cell types is P ^ ^ d£signed 
an antioxidant or free radical scavenge , the p losa cell apoptosis 

to investigate if oxidative "Jress plays a role x g ^ f of 
during follicular atresia in the iJJJture rat y induction of granulosa 

experiments, the role of ^ative stress ^ ^ ^ ^ folllc ie 

cell apoptosis was d ^ectly tested ollLc les obtained from equine CG 
culture system. Healthy antral ^ °^ ± incubated in serum-free medium 
(eCG)-primed immature (27 day old) "ts were in & cQntrol 

for 24 h in the absence °^.P r "^ase (SOD 10-1000 U/ml) , ascorbic 
inhibiting apoptosis), superox ^cetyl-L-cysteine (25-100 mM; 

acid (0.01-1 mM; a free radlcal *^ aV !?ffi ator of endogenous glutathione 
a fre e radical scavenger f s J r u/nd) . Granulosa cells within 

peroxidase activity), « « ta ^ exhibited extensive apoptosis after 24 
follicles incubated in medium . a ^ n ^^^g is was blocked by treatment 
h of incubation, and this onset of a P 0 P fc °^ S ™ = 3) More over, apoptosis in 
with FSH (29 +/- 4% of controls, P < JKOOl^ n £ +/ _ 4% q£ 

was also inhibited by treatment acid (55 +/ _ 9% 0 f 

at 1000 U/ml; P < 0.01, n JJ> steine (2 4 +/- 7% of 

at 1 mM; P < 0.05, n - 3) , N * ce ^ * +/ _ 6% c f controls 
,t 100 mM; P < 0-001 ; » = 3), o a e (3W ^ expeE , 

a „ U/ml; P < 0.001, n - 3). in tne secrete d (SEC-SOD), 

complementary DNAs c ,^ r -^ 0n ^ d g mangarl e S e-containing (Mn-SOD) forms 

copper/zinc-containing (Cu/Zn SOD), ana m 9 peroxidase (GSHPx) , and rat 
of rat SOD, rat .eleno-oyeteirie gl ^athione P RNA probes 

catalase were isolated and used to synthesize a ^ catalase 

for Northern and slot blot .analysis of changes in S , ^ 25 _ day _ old 

gene expression during f ollie|da ^^cg „hiS promoted antral follicular 
female rats for 2 days with 10 IU eCG, wh ^ J encoding SEC-SOD 

growth and survival, increase « Is of m g = ^ 

(216 +/- 9% of saline-treated controls, P < u- ' sa line- 

+ /- 14% of saline-treated controls, P < 0.05, n 
Sated consols. (ABSTRACT TRUNCATED AT 400 WORDS) 
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Recent studies have shown that the Bel 2 p varie ty of stimuli 

programmed cell death or ^^"^^strogen promotes the survival of 
Lcluding chemotherapeutic ^. Because "trogen , nvestigated whether 

estrogen-dependent breast cancer cei expression in an 

estrogen might regulate levels of Bel 2 gene P ^ ^ Estrogen 
estrogen-responsive human ^" t cancer cells cultured in the presence 
receptor-positive MCF-7 human brea fv"* C ^ a nscript . Depletion 
or estrogen express the 8 . Bel-2 mRNA in »™«if expE S 8sio n of the mRNA, 

of estrogen from the induces the Bel-2 

whereas reexposure to est ^en markedly lleled by 

transcript. The changes in Bel ro ^ induced increases in 

changes in Bel-2 protein le ^ it *f r £f\ n clusion of the pure 

Bcl _ 2 are -^ifican y nhx ted^by ^ ^ ±R that 

antiestrogen ICI lb, ' J " rP ii death is expressed 

heterodimerizes with Bel-2 and P/ om °^ nc f ^trogen and is unaffected by 
in MCF-7 cells grown in the P^^ e depletion doubles the sensitivity 
culture in estrogen-free medium Estrogen a p ±n compare d with cells 

of MCF-7 cells to the cytotoxic ««« c ^ °= * consistent with a decrease 
cultured in medium »»PP ^ ^.S simultaneously 

in the Bel-2 levels MC F-J cells treate mar lower resistance to 

with estrogen and I« »M Seated with estrogen alone. In the 
Adriamycin compared with c 1 1 ce ^ t ransfe cted with Bcl-2 
absence of estrogen, MCF-7 cells resistance to Adriamycin. 

expression Pl a ^ d % d "Pi2 * mr £?_" cells expressing Bel-2 

In the presence of estrogen, mub sensitive to acute 

antisense transcripts are rendered twice as ^ 

Adriamycin cytotoxicity n e °f e ' r bearin g human breast cancer cells 

P t o 0m0 ch e emo^er S areut e ic ^rugs'throu^ ^mechanism ^ ^ S °* 

the Bcl-2 proto-oncogene. 
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We have shown that the ability of the *™ v±tro depen ds on both 

cell line SU-DHL-6 to ^^"^^ine growth factors. 

Bcl-2 expression and multiple a 

Treatment with Bel-2 ( ^ wev S, a cytotoxic 

2) decreased Bel-2 protein ^ ls ; ^JlSek cell densities. Below such 
effect was seen only at vej.y ripath without any treatment, 

densities cells underwent spo eo ^jStSic effect of AS Bel- 
while above these cell densities no * 1L suppor ted the 
2 could be seen, ^e conditioned mediu, o f SU DHL ^ and 
survival and growth of these ceus ciated with B cl-2 
partially reversed the cytotoxicity "socia ssion of i L -l beta, 
depletion. RT/PCR analysis ^ v ^ ed el ^ t0 Ne ^ ra i iz Lg antibodies against 
IL-2, IL-5 and TNF-beta in SO-Ml " o ^ fe ^ ation . Thus , development of 
a^rcrinr^F^Lcrefioftay^brthr'second step in the pathogenesis of 
follicular lymphomas. 
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Programmed cell death ( PCD) has teen o stress. How these 

types in response to n P^^eri S 1 cSLo^PCD signal transduction 
stimuli trigger PCD, and whethe ^rire described that may participate in 
pathway, is not clear. As "ore genes are describ * s can easily be 

or regulate PCD, an assay system in which g P ^ fche 

introduced and/or modulated would be £ £ e £ able cell transf ectants, 
generation and screening ^ ^"^^^ Sas been developed. 2B4.H, a 
a simple transient transfection death assay e lectroporation with a 

murine T cell hybndoma «as transfect ed Y ^ ^ cells were 

constitutively active ^eta-galactosidase^repor J tlinulus . The amount of 
incubated in culture medium or with a PCD inou g ^ Qf the 

beta-galactosidase activity ^ ma ^^ e ^ ra ^ fe ^ cells. Bcl-2 
culture period represented ° n ^ J ia ^ ^ J „ uld be useful to study the 
was chosen to examine whether this system ^ & nuj ^ er q£ 

effect of transiently transfected genes sxnc e it ^^.^ using stable 
experimental systems. Consistent wiu 2 B4.11 
transfectants, transient ^ession °f^cl Z cytotoxic agent-induced 
completely protected cells g -^ 0 ^ticoid at the individual cell level 

PCD . This protection from death was c ° n ^™ surfa ce antigen and flow 

by the transient co-expression of a class transien t transfection 

cytometric analysis. Some of the advantages or ^ sensitive 

death assay described here are (1) /o, the ability to 

beta-galactosidase assay, (2 the "pidity tre atment-induced 
perform conventional Y^ie^aene products can be tested alone, and in 
cytotoxicity, (4) multiple gene proauc ^ approaches can be 

combination, (5) antisense or dominant negat ^e PP ^ ^ 
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10 ,. 9) M B1881 1» ««P cell protein, since 
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„ prnrd tvpe: Completed . H L-60 was treated wit» 

S humL promyelocyte leufcemi; i eel ; ^ OCCUEr e d after the full 
various dif f erentiation-inducers, ap P phe notypes. However, the 

abearance of difrer.ntiatlon-relate P ^ ^ ^ 

rr-Ln-£eO ceils --^-^S.^ efe 0P»- h ^ S oi 
apoptosis wa ^ pDBU „ os teBO ved within 24 h^ «™ u ^ g „ Mllty and 
rTi ferenTiation-related P^'tS'same^af that Tthe control. Northern 
surface marker expression, was «>ejame ^ 
Sot analysis revealed that „ lth PDBu. The amount of 

*Sn PDBu was washed out with in 24 ^ 
5S? for* moreen, ^^<£l^ differen iatio, 
hypothfsis-^wfs" -firmed' 11 *, experiments ^^X"'^ 

* n „ L - 6 „ cells from which PDBu ^ ^ block .ptosis 

difleKntiation^re'r.guiated independently in myeloid cells. 
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B cells have been shown to receive n g ^ been demonstr ated 

through crosslinking of ^f^e *gM Proliferation of B cells in response 
that anti-igM Abs induce B cel \ d f *™ e J£ re additional signals that inhibit 
to Ag stimulation in vivo may tnus ^^ Uir g iqnaling through CD40 has been 
the slgM-transduced negative signals. Signalig inves tigate the 

Reposed as a candidate , fo, : such cojtjjuXjto^^xg ^ ^ ^ 
role of CD40-transduced signals in s 9 slgM, slgD, and CD40. 

numan B cell line (DND -39) th ^ e ^ nduced * ND -39 cell death The 
Crosslinking of slgM, but not slgD, by tosis and DNA fragmentation, 

dvina cells showed the morphology ot a P°P lls and rescued them 

Abs induced homotypic ^"""^S^O Abs inhibited anti-igM 
So, anti-igM Ab-induced 3 Rafter stimulation with anti-igM 

Ab-induced cell death when add ? d J^lla CD18, or CD54 inhibited not 
Ab. Treatment with H f * ^^alS the inhibition of anti-igM Ab-induced 
only the homotypic adhesion but also ™* decreased the surface 

apoptosis by anti-CD40 Ab ^a ^tisense homotypic adhesion, and the 
CDlla expression, the anti-CD40 ^ ; n ^ M Ab-induced apoptosis . The 
inhibitory effect of anti-CD40 Ab on anti ^ ind uced by signaling 

daJa show that LFA-l/ICAM-l-dependent cell a ^ eS1 ^ hibition of anti-igM 
through CD40 plays an important role 
lb-induced apoptosis of DND-39 cells. 
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The use of antisense oll 9 on ^!°^ a newly established strategy for 
modulating gene ^"""".'^""^y be designed to complement a 
treating diseases. Such "^^"^Lger RNA. Using this approach 
region of a specific gene or messe g ^ transcriptl on or 

oligonucleotides can serve as a ?° t *^ ridization with targeted genetic 
translation through "^"SeeSnS £ ^e Italian Society of Experimental 
segments. In the Fourth Meeting of the reporte d the use of m vitro 
Hematology "Di scutl ^";^ s n J 0 ^ n i b iJ U „orinal anS chimeric gene expression 
synthesized oligonucleotides to innio respectively, 
of bcl-2 in normal and neo P las ^ ce ^ ^ of c-myb and B-myb m the 

that carry the t(14;18) translocation The role ^ hematopoietlc 
control of the prolif eration and d j"«j£ e inhib ition of the expression 
cell lines have been investigated b V elective correlation between 

specific transcripts. To get ^/""^^S^, some authors studied 
proliferation and dif f erentiation ^f^^rested cells obtained by 
and reported the dif f erent lation ° ^ a ™ the 5 - region of the c-myb 
a specific oligodeoxynucleotide complementary modulati on of the 

mRNA. The use of anti-P53 antisense oligos in ors wag presen ted and 

growth of normal and neoplast ic bo ne ma r ro p g co „trol - The role of 

T^lt eSrerslfn^i^normal atonic myelogenous leukemia (CML) cells 
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BACKGROUND: The bcl-2 gene becomes activated by 14; 18 
chromosomal translocations in the majority of low-grade non-Hodgkin s 
lymphomas (NHLs) and is expressed at high levels in the absence of gene 
rearrangements in a high proportion of B-cell chronic lymphocytic leukemias 
(B-CLLs) . The protein encoded by bcl-2 contributes to 
neoplastic cell expansion by prolonging cell survival through its ability 
to block programmed cell death (apoptosis) . Because many chemotherapeutic 
drugs have been shown ultimately to kill tumor cells through mechanisms 
consistent with programmed cell death, we tested whether the relative 
levels of bcl-2 oncoprotein influence the sensitivity of 
lymphoma and leukemia cell lines to killing by conventional cytotoxic drugs 
commonly used in the treatment of cancer. METHODS: Leukemia cell 
lines with low levels of bcl-2 expression were stably infected 
with recombinant bcl-2 retroviruses to achieve elevations in 
bcl-2 protein levels. Lymphoma cell lines with high levels of 
bcl-2 expression as the result of 14; 18 translocations were 
either stably transfected with inducible bcl-2 antisense 
expression plasmids or treated with bcl-2 
antisense oligonucleotides to achieve reductions in bcl-2 

protein levels. The sensitivity of these genetically modified cells to 
killing by various antineoplastic drugs was then determined. RESULTS: Gene 
transfer-mediated elevations in bcl-2 protein levels in 
lymphocytic leukemia cell lines was correlated with markedly elevated 
resistance to killing by all cytotoxic drugs tested. Conversely, 
antisense-mediated reductions in bcl-2 protein levels in 

t (14; 18) -containing NHL cell lines resulted in enhanced sensitivity to all 
anticancer drugs. CONCLUSIONS: The relative levels of bcl-2 
oncoprotein represent one of the key determinants of the sensitivity of 
lymphocytic cells to killing by essentially all drugs currently available 
for the treatment of cancer. 
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ApoptosS Pe L CO a Pl ne™concept which could be of greiPimportance in the 

understanding and treatment of cancer. An important feature is the 
discovery of inhibitors of apoptosis, because they induce resistance to 
chemotherapeutic drugs and irradiation. Bel-2 is the most well 
known of these apoptosis inhibitors. When it is overexpressed cells are 
less sensitive to cytotoxic drugs; on the contrary, when it is 
underexpressed they are more sensitive. Clinically, bcl-2 

expression is associated with a poor prognosis in several cancers. 
Bcl-2 protein, P 26-bcl-2, is located in the outer 

mitochondrial membrane, the nuclear envelope and the smooth endoplasmic 
reticulum. P26-bcl-2 is an antioxidant; this property could 
explain the anti-apoptotic activity since peroxides seem to be important 
mediators of apoptosis. Bcl-2 antisense oligonucleotides 
are able to reverse the apoptosis inhibition. New cancer treatments 
should take into account the expression of bcl-2. 
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The t(14;18) translocation is found in the majority follicular lymphomas 
and some high grade B-cell lymphomas. This is results in deregulation of 
the BCL-2 gene and appears to play a role in oncogenesis. 
Various numbers of cells from a cell line derived spontaneously from a 
patient with B-cell lymphoma bearing the t(14;18) translocation and 
negative for the Epstein-Barr virus (EBV) were injected by IP, IV, and SC 
routes into SCID mice. The mice developed lymphoma bearing the t(14;18) 
translocation with as few as 5 x 10(6) cells within 28 days. This was 
determined by histological examination. The higher the cell inoculation the 
more rapidly the lymphoma developed. Engraftment of the tumour cells was 
determined by PCR for the t(14;18) breakpoint region on peripheral blood 
samples and could be detected prior to development of overt lymphoma. 
Having established a lymphoma model the cells were treated with 
antisense oligonucleotides to the first open reading frame of the 
BCL-2 gene prior to inoculation of the SCID mice. Control 
treatments with sense and nonsense oligonucleotides was also 
performed. At 28 days the sense, nonsense and untreated cell SCID mice had 
developed lymphoma, however, the antisense treated group failed 
to develop lymphoma. The findings demonstrate the modelling of B-cell 
lymphoma bearing the t(14;18) translocation and the ability to modify the 
lymphoma process with the use of antisense oligonucleotides to the 
BCL-2 gene. Reduction of the BCL2 protein suppresses the 
oncogenic potential of these lymphoma cells confirming that it plays an 
essential role in the development of malignancy. 
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Previous studies have shown that the BCL-2 protooncogene 
encodls I mitochondrial protein that promotes cell survival by blocking 

. „ - , j„, + u nrotein has been detected m 

norSTmmature myeloS-ce!S and^n Sute myeloid leukemia (AML) cells. To 
Ss Ts functional role in normal and leukemic hematopoiesxs, we 
performed serum-free cultures of CD34 + normal marrow cells, of bcl- 
2-positive myeloid lines, and of AML cells in the presence of 
bcl-2 sense, nonsense, and antisense phosphorothioate 
oligodeoxynucleotides. In all antisense- treated cultures, we 
observed (1) an inhibition of bcl-2 protein expression by day 4 
to 6 of culture; (2) a decrease in cell survival duration; and (3) a 
decrease in the number of clonogenic cells present in the culture. 
Soreov", Exposure to chemotherapeutic drugs resulted in more effective 
S I of AML cells in the presence of antisense oligomers. We 
conclude that bcl-2 P^tein is necessary for the survival of 
myeloid cells in culture, and that it may be implicated in the resistance 
of AML cells to chemotherapy. 
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Reversal of chemoresistance of lymphoma cells by antisense-mediated 

reduction of bel-2 gene expression. 
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The bcl-2 gene is expressed in many types of human tumours , 
Jd becomes transcriptionally deregulated in the majority of ™n-Hodgki n's 
lymphomas as the result of t(14;18) chromosomal translocations. The 26-kDa 
Bcl-2 protein has been shown to block programmed cell death 
Upoptosis) induced by many types of stimuli, including a wide variety of 
chemotherapeutic drugs and radiation. The presence of bcl"2iri 
tumor cells has been correlated with poor responses to therapy in patients 
with some types of cancer. To explore further the relevance of bcl- 
2 to drug resistance, we used antisense (As) approaches to 
achieve reductions in the levels of steady state Bcl-2 protein 
levels in t ( 14 ; 18 ) -containing human lymphoma cell lines. Both synthetic 
bcl-2 -As oligonucleotides and inducible expression plasmids 
that produce bcl-2-As transcripts induced reductions in 
bcl-2 expression, resulting in a marked enhancement in the 
«na?tiSty of neoplastic cells to conventional chemotherapeutic drugs such 
" cy£osine arablnoside (ara-C) and methotrexate (MTX) .These results 
suggest that novel therapeutics targeted against bcl-2 could 
provide the means for improved treatment of cancer by affecting 
physiological pathways distal to the targets of cytotoxic drugs. 
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Chromosomal translocation and subsequent de-regulation of the c-myc 
proto-oncogene are considered to be critical events in the multi-stage 
evolution of Burkitt lymphoma (BL) . It is widely accepted that Myc protein 
functions as a competence factor for proliferation. However, recent studies 
indicate that it can also act in some cell types as a regulator of 
apoptosis. BL cell populations display a high frequency of apoptosis in 
vivo, a property which is also readily demonstrable in vitro in group I BL 
cell lines. Such lines are known to retain the cell surface marker 
characteristics of the parental tumour cells and, in the case of 
Epstein-Barr virus-positive tumours, their restricted viral protein 
expression. We have shown previously that apoptosis in a group I BL cell 
line is inhibited by interferon (IFN) -alpha. Here we show that 
IFN-alpha-mediated suppression of apoptosis in group I BL cells corresponds 
temporally with inhibition of Myc protein levels. Furthermore, inhibition 
of Myc expression following treatment with c-myc anti-sense 
oligonucleotides markedly enhanced survival of group I BL cells. These 
results indicate that, whilst c-myc may facilitate cycling of tumour cells 
in which it is de-regulated, it also stimulates their apoptosis. 
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Investigations of antisense oligonucleotides targeted against 

bcl-2 RNAs . 
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Expression of the bcl-2 gene becomes deregulated in many 
non-Hodgkin lymphomas as the result of t(14;18) chromosomal translocations. 
Because bcl-2 regulates the survival of cells, and because its 
over-expression is associated with cellular resistance to killing by 
chemotherapeutic drugs and gamma-irradiation, this gene and its mRNA and 
protein products represent ideal targets for designing novel therapeutic 
strategies for the treatment of cancer. Here we describe the effects 
of an 18-mer phosphodiester oligonucleotide that is complementary to the 
first 6 codons of the bcl-2 mRNA's open reading frame. When 
tested for inhibition of in vitro protein synthesis using 
RNAse-H-supplemented reticulocyte lysates and RNA prepared by m vitro 
transcription of a human bcl-2 cDNA, the bcl-2 
antisense (AS) oligomer completely abolished Bcl-2 

protein production at 10 microM, but had no effect on the m vitro 
translation of a chicken bcl-2 RNA that contained three 
mismatches relative to the oligomer binding site on the human bcl- 



2 RNA. A control 18- 
oligomer but with sc 
and SC oligomers to 
been stably infected 



having the same base composition as the AS 
,led order (SC) was not inhibit^*. Addition of AS 
"ultures of a NIH-3T3 f ibroblast^ll line that had 
with a recombinant retrovirus containing the same 



M 



ea wiuu « — . 

EE;L-j s-s. srsk st, s^SS^js^ 
£S£ cSr^ ^ -^^^^^i. «,« - 

at200 microM, the bcl-2 AS oligomer P rodu "d 84-95% rSativeiv 
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Antisense transcript associated to tumor cells having a T 14; 18) 

transaction anS oligodeoxynucleotides useful in the diagnosis and 
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AUTHOR: Capaccioli Sergio(a); Morelli Susann; Nicolin Angelo 
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RECORD TYPE: Abstract 
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ABSTRACT: A chimeric bcl-2/IgH antisense transcript that ranslocated 
hvbridizes with the pre-mRNA of a hybrid gene in t(14;18) translocated 
cells An ODN directed to complement any region of the above mentioned 
antisense transcript and the use thereof for diagnostic or 
therapeutic purposes. 
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ABSTRACT " Compositions A methods are provided for modiAing the 

, D roteins are also provided. Also 

SSilS?^ of u"n/these co^ounds for promoting apoptosis and 

for tr.»tn»nt of diseases for which promotion of apoptosis is 

desired . 
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Establishment of an apoptotic model of BGC-823 gastric cancer cell line 

with expression of bcl-2 gene. 
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SUMMARY LANGUAGE: Chinese; English 

ATTRACT- Usinq phase and electronic microscopy, flow cytometry, 
^e^tropSorelis of DNA the apoptosis of BGC-823 gastric cancer cell line 
was observed. The results showed that twenty-four hrs after being 

StSSoliSc^dS^SST, Cisplatin <2ug/ml) , Carboplantin (2 0«g/-l) , 
Adriamycin (4ug/ml), and Mitomycin (4ug/ml), the tumor cells shrinked 
2?£ condensedchromatin, and apoptic bodies. Hypodiploid DNA was 
observed by flow cytometry and so did fragmentation of chromosomal DNA by 
electrophoresis of DNA. 
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^ _ .ffpf-t-c and mechanism of Wilms' 
ABSTRACT: Objective: T^vestigate the ^ f ^_*^ gome J| on 

tumor ( WT1 ) antise«oUgonucleotides ( ^ g Methods; K562 

proliferation and apop^sis ^,^° n U ^l oligomers. Both cell 
and HL-60 cells were "1 S"?Sn expression. Cells growth, 

lines express WT1 gene with no P 53 Pf° fc J^ * analyse d 
^rr^rtSSS^iSo"^^: !!diphenylmetra Z olium bromide , 
JE"? c'olokmefrTfaLay, flow cytometry and reverse ^ 
transcription-polymerase chain JJJ^^f *> c ?i1 eration of K562 
antisense oligonucleotides ^-^ a g 0 "d^ n dent . When cultured at 
cells and the effect was y c ° ncen ^^° n ^ow£h inhibition was 46.2% for 
concentration of 200 mug/ml °J^or«ers, growth in 
antisense oligonucleotide cultivated group and ^ WT1 
oligonucleotide cultured group ( P - ^J 6 ^ K562 and H L-60 

growth of HL-60 cells and expression °f ^ J jene wer ^ 
una ffected o conclusions: The WT J^n^ i^related^ith ^ independent 

o rth°e S c;i?ula e r U p5rstaS S and bcX-2 expression. WT1 gene may 
play an important role in leukemogenesis . 
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ABSTRACT: Objective To study the regulation of bol-2 gene 

AS-ODN^cSfgrow^wSr^s^d by MTT method^^The expression of 

flow cytometry, respectively. nnN-treated cells. 

used to demonstrate apoptotic changes m AS-ODN t^ated cei 

Results Both AS-ODNs inhibited proliferation BGC- 2 ™ AS - 0D Ns 

inhibitory activity of AS-ODN; . was stronger than that of /^^^ 

encapsulated in liposome led to more markea inn f BGC _ 823 

than free AS-ODNs . Both AS-ODNs reduced be 1-2 f JP r |" 1 °J lls were 



cancer cells in vitro^ 
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sensitivity of NIH/3T3 ceiis to une t> * . Ha-ras transgene, which 

, , , „ji.i, -i-vio pvTirpssion level of activatea na i.a& L-j-ancy^.. , 

SH'ES&SS e^„e?p""ively b y i.oP^-^S^nfSSS™''" 

(IRTG) induction or negatively by a rll».J» « Jt^m-.Jph. 

S?T ■Si^.^rUp'rSia"^ orSn'tf ^S^USo.!. . 
treatment, Ha-ras overexpreb^u 0a *_i Rac i or RhoA in the Ha-ras 

Raf-l as a proapoptotic factor, indeed participates in TNF-alpha 
fromTto G0/G1 phase and increased the responses of AP-l, c fos, and 



c-myc 



Taken together^ suggest that the P°"^ le ^^ n ° f Ha " r3S 



overexpression to ser^ize TNF-alpha-treated fibrobl^j is 



pregnantly through^ Ras/Raf P a ^Lssib^"ol5«5 in the 

program. 
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Bcl-2 antisense therapy in multiple myeloma. 
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ABSTRACT- Multiple myeloma is a plasma cell tumor localised in the bone 
maSow During chemotherapy drug resistance develops in almost all 
parents We have indications that the anti-apoptopic protein Bcl- 
2 Is a key element in multi drug resistance in myeloma Reduction 
of Bcl-2 renders the tumor cell susceptible to drug induced 
apopSsL! This suggests that therapies directed at lowering Bcl- 
2 levels in myeloma cells in vivo, like Bcl-2 

antisense treatment, might chemosensitize the tumor cells and 
therefore might be applicable for therapeutic use. 
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ABSTRACT " We previously reported that rat pheochromocytoma PC12 cells 

excess the neuronal differentiated phenotype under hvperoxia through th 
^odu'ion of reactive oxygen species (ROS) In the present study, we 

found that in this phenotype, Bcl-2, an a P°P tosl % °nich is known 
affects mitogen-activated protein (MAP) -kinase activity, which is known 
as a key enzyme of the signal-transduction cascade for differentiation. 
When pcL ceiTs were cultured under hyperoxia, a rapid increase m 
MAP-kinase activity, including that of both P 42 and P 44, was observed. 



Snaae? suppled tnWyperoxia-induced neurite externa, suggesting 
the involvement of MAP-kinase activity in the mechanism of 
differentiation induced by ROS. An elevation of Bcl-2 
expression was observed after culturing PC12 cells for 24 h under 
hvneroxia This Bcl-2 elevation was not affected by 

£rla£ment'wi£n PD98059, suggesting that it did not directly induce ^ 

neurit extension under hyperoxia. However, the blockade of the Bel 

-2 elevation by an antisense oligonucleotide inhibited the 

sustained MAP-kinase activity and neurite extensions under hyperoxia. 

Further, in PC12 cells highly expressing Bcl-2, the sustained 

MAP-Kinase activity and neurite extensions under h VP e f°^ a We ^ e enhanCed - 

These results suggested that MAP kinase is activated through the 

production of ROS, and the subsequent elevation of Bcl-2 induction 

expression sustains the MAP-kinase activity, resulting in the induction 

of P the neuronal-differentiation phenotype of PC12 cells under hyperoxia. 
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Growth factors prevent changes in Bcl-2 and Bax expression and 

neuronal apoptosis induced by nitric oxide. 
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ABSTRACT: Recent studies have shown that nitric oxide (NO) donors can 
trigger apoptosis of neurons, and growth factors such as insulin-like 
growth factor- 1 (IGF-1) and basic fibroblast growth factor (bFGF) can 
protect against NO-induced neuronal cell death. The purpose of this study 
was to elucidate the possible mechanisms of NO-mediated neuronal 
apoptosis and the neuroprotective action of these growth factors. Both 
IGF-1 and bFGF prevented apoptosis induced by NO donors, sodium 
nitroprusside (SNP) or 3-morpholinosydnonimin (SIN-1) in hippocampal 
neuronal cultures. Incubation of neurons with SNP induced caspase-3-like 
activation following downregulation of Bcl-2 and upregulation 
of Bax protein levels in cultured neurons. Treatment of neurons 
with a bax antisense oligonucleotide inhibited the caspase-3-like 
activation and neuronal death induced by SNP. In addition, 
treatment of neurons with an inhibitor of caspase-3, Ac-DEVD-CHO, 
together with SNP did not affect the changes in the protein levels, 
although it inhibited NO-induced cell death. Pretreatment of cultures 
with either IGF-1 or bFGF prior to NO exposure Inhibited caspase-3-like 
activation together with the changes in Bcl-2 and Bax protein 
levels. These results suggest that the changes in Bcl-2 and 
Bax protein levels followed by caspase-3-like activation are a component 
In the cascade of NO-induced neuronal apoptosis, and that the 
neuroprotective actions of IGF-1 and bFGF might be due to inhibition of 
the changes in the protein levels of the Bcl-2 family. 
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Bcl-2-independent Bcr-Abl-mediated resistance to apoptosis: 
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|oka Walter K; 



with up regulation of Bcl-x | L^^ 
istavo P(a); McGahon Anne J; Ni^Ac 
iwen N; Green Douglas R ^» 
imunol., Inst. Cienc. Biomed. , Univ. Sao Paulo, Sao 
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Paulo 05508-900**Brazil 
JOURNAL: Oncogene 16 (11) :pl383-1390 March 19, 
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ABSTRACT- Bcr-Abl is the molecule responsible for both the transformation 
Serotype and^the resistance to chemotherapeutic drugs found in chronic 
myogenous leukemia ( CML) cells. Wild-type HL-60, a transformed 
promyelocyte cell line, is very susceptible to apoptc^s-in ucxng 
agents. We show here that expression of Bcr-Abl in HL-60 cells rendered 
thJrn extremely resistant to apoptosis induced by a wide variety of 
a^nts TnJ anti-apoptotic effect of Bcr-Abl was found to be independent 
A ,. h _ nhase of the cell cycle. Treatment with antisense 

o^igonuSeotides directed to bcr decreased the .expression of the ectopic 
bcr-abl and restored susceptibility to apoptosis. Double mutations 
affectinq the autophosphorylation site and the phosphotyrosine-binding 
motif (FLVRES) have been previously shown to impair the transforming 
activity of Bcr-Abl in fibroblasts and hematopoietic cells, however HL-60 
ceSs SpressSg this double mutant molecule exhibited the same level of 
resistance to apoptosis as those expressing the wild-type Bcr-Abl. 
In?eres"ngly, wifd type and mutant Bcr-Abl induced "HL-60 cells a 
dramatic down regulation of Bcl-2 and increased th % 1 ^ e ^ e °^ esence of 
Bcl-xIL The level of Bax did not change in response to the presence 
Bcr-Abl Antisense oligonucleotides targeted to bcl-x 4 .- v .-m-„ 
down regu^ted the expression of Bcl-x, and increased ^he susceptibility 
of HL-60. Bcr-Abl cells to staurosporine . Importantly, HL-60 eel Is 
overexoressinq Bcl-x |L showed higher expression of Bcl-X|L but lower 
resCSn^ to apoptosis when compared to HL-60 . Bcr-Abl cells. The results 
described here show that Bcr-Abl is a powerful mammalian antx-apoptotic 
molecule and can act independently of Bcl-2. Bcl-X|L, 

however? seems to participate in part in Bcr-Abl-mediated resistance to 
apoptosis in HL-60 cells. 
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ABSTRACT: 1-beta-D-Arabinofuranosylcytosine (ara-C) Jtlmul.te^^ 

formation of both diglyceride and ce ^ am1 ^ ^ w Pauig , s . B., and 

leukemia cell line HL-60 (Strum J. C ^mall ara-C also causes 

Daniel, L. W. (1994) J Biol Chem ?69^15493 is ^ ce ramide. 
apoptosis in HL-60 cells which can be ^^kea y cylg I yce rol (DAG) is not 

rSlS ^! 2 f lev a eirw-er n e d increased y by 
defined we w exogenous DAG or 

^oTeSadLaroJlprorb^l-^-acetlte (TPA, ^ contrast , exogenous 

re^^rr^ 

with opposing effects on Bcl-2. Since the effects of activation , we 

ara-C-induced DAG could be due to P«£ein kinase C (P > ^ . ncrease 

determined the effects of ara-C on PKC "ozymes^ a pKC _ delta) . ara _ c or 
in membrane-bound ^^^^^.^^fLs inhibited by 

TPA-induced translocation of PKC beta n ocholine (ET-18-OCH-3 ) , and 

l-O-octadecyl-2-O-methyl-rac-glycero-^ cells witn 

*ra-c-induced apoptosis was stimulated by pretrearment 
E T -18-oS-3 ET^18-OCH-3 also inhibited st -ulation of Bel 2 
by TPA and enhanced the decrease in Bcl-2 °^!^u ceS apoptosis is 
EiSS r/ara-rs^ted^ret^II ™ ef fec£oS Bcl- 
^further determine the role of PKC - ~n, ^ ^ 
oligonucleotides directed toward PKC beta ^ activation and 

not the sense, oligonucleotide mhi d K *^ nstrate that the 
enhanced ara-C-induced _ apoptosis. Jhese ^tajejonst ^ fay 

stimulation of apoptosis by ara-C is sell -Limit y 
inhibition of PKC. 
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ABSTRACT: After treated with antisense oligodeoxynucleotide 

by apoptosis induced chemotherapeutic agents. 
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ABSTRACT: The potential of arsenic to «;« o ^ r ^ e ^JrcLiSy to^ic, 
the human population remains a topic ^^roversy^ While c Y 

dtvelo^n^humanVeuraf tube. In the absence of ^ cUnic.1 -.t., we 

have tried to develop a murine model where hypotheses about the 
reproductive toxicity of arsenate can be Rested For these 
murine strain (LN/Bc) that has proven to * e * u *"P^ble to 
=r 5P nir-induced NTD was use. Because cellular proliferation is 

tubes were then isolated from both control and arsenic treated 
tubes were ^} e " io-00, and 10:12, which encompasses all the 

Tzal°s of neuruia?lon for this Murine strain. Using the -olecular 
SJniql of in situ transcription and antisense RNA amplification 



(RT/aRNA) the expres^ Pattern for ? C1-2 P53, --Land^ ^ 

wnt-1 was analyzed *«»ch °f Jv!%vnression of all Wk genes was 
isolated from control^ryos, the expression of demonstrating their 
significantly altered « neuru n -sed,^^ 

developmental regulation. Following expression of bcl- 

there was a significant upregulation in ^ e ,; X ^^ 1 control va lues . 

exposed embryos. 
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inhibition of bcl-2 protein ^^f^^^^^f ^uronal death after 
S-oligodeoxynucleotides treatment exacerDates. 

cerebral ischemia in rats. 
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AUTHOR ADDRESS: (a)Lab. Pathology, Cancer Hosp., Sch. Basic 

Shanghai Med. Univ., Shanghai 200032-Chxna 
JOURNAL : Acta Academiae Medicinae Shanghai 23 (1) . P 7 9 1996 
ISSN : 0257-8131 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: Chinese; Non-English 
SUMMARY LANGUAGE: Chinese; English 

ABSTRACT: PURPOSE: The studies of oncogenes_expression in .SRS -use 

S^orS"-^ f °METH n 0 D S hing 
experimental antisense treatment to f ^^^^1^™°°! " IX c _ 3 clones 

university. ABC ^^^^r^r^^S^ tol c -V. 
staining was found for c " f °*/^ tive ^ eactions for P53 and bcl 

"2 in P SRS 82 cell line and its clones. Cell surface marks (CD-4 
Inrf m sf of these two clones and their parent cell line were negative, 
Tl oTtnem f belong to primary stem cell origin^ ^^CLUSIONS : 
Establishments of oncogene spectrum play an important role in tne 
experimental antisense treatment in SRS lymphoma, and c -fos 
aS c - myc were the best targets for the antisense treatment 
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Preclinical pharmacokinetics of G3139, a phosphorothioate antxsense 
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Woodle M; Judson 1(a); Cotter F 
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Cancer Research Washington, D.C., USA April 20-24, 1996 
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Direct evidence for the participation of bcl-2 in the 

regulation by retinoic acid of the ara-c sensitivity of leukemic stem 
cells. 

AUTHOR: Hu Z-B; Minden M D; McCulloch E A(a) 

AUTHOR ADDRESS : (a) Ontario Cancer Inst., 500 Sherbourne St. Toronto, ON M4X 
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ABSTRACT • All-trans retinoic acid (ATRA) increases the sensitivity of AML 
b^t ceUs to cytosine arabinoside (Ara-C) or daunorubicin (DNR) when 
ATRA is given after drug. We have proposed that down-regulation of 
bcl-2 is part of the mechanism by which ATRA regulates drug 
sensitivity. To test this hypothesis cDNA encoding bcl-2 was 
transferred into cells of the continuous lines OCI/AML-2 and OCl/AML-5. 
Four transfectant lines were isolated; three contained transfected 
bcl-2 in the sense orientation (AML5-BCL2sa, AML5-BCL2sb and 
2-bcl2) and one with anti-sense bcl-2 (AML5-bcl2as ) The 
presence of the transfected gene was demonstrated by Northern blot, 
translation of the sense transfected genes into protein was demonstrated 
by Western blotting. Lines with sense-oriented transfected bcl- 
2 were significantly less sensitive to Ara-C or H-20-2 than the 
parSntaJ fines; the cells with anti-sense transfected genes were more 
sensitive than their parent but the difference did not reach statistical 
significance. The effect of ATRA on bcl-2 expression was 
compared in sense- transfected cells and their parents; by Northern 
blotting it was shown that the endogenous but not the transfected genes 
were down- regulated after ATRA exposure. The capacity of cells with 
transfected genes to respond to ATRA was tested by obtaining Ara-C 
survival curves for ATRA- treated cells. Compared to controls not 
exposed to ATRA, the transfected cells showed little or statistically 



insignificant changes^ Ara-C sensitivity after ATRA^raataent. We 

conclude that data fAthe transf ectants provides evAce that 

expression of bcl-2 i~ determinant of sensitivity to^ra-C 

and T-20 2; and that the effect of ATRA on sensitivity requires the 

presence of bcl-2 genes in association with regulatory 

elements . 
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of low grade B-cell lymphoma lymph node biopsies in SCID mice. 
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Antisense treats prostate cancer 
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Apoptosis regulating proteins as targets of therapy for haematological 
malignancies 

Kornblau S.M.; Konopleva M. ; Andreeff M. r -^ inr . Ckr . 
S M Kornblau, Section Mol. Hematology and Therapy, MD Anderson Cancer 
Center, 1515 Holcombe Blvd., Houston, TX 77030-4095 United States 



iSS S^k «"£lPn^S-SS,. < EXPERT OPXH^VEST. DKUSS , , 
United Kingdom) 1999^1/12 (2027-2057) ^ 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
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Most chemotherapeutic agents used in the treatment of 
haematoSgTcal malignancies cause cell death by inducing apoptosis through 
un^'ne^ans. The discovery of the proteins i^^-?^ 8 , 0 f 
the description of apoptotic pathways suggest new potential targets tor 
SeraJeuSc intervention. Both -intrinsic' and 'extrinsic' Pathways can be 
activated separately, but activation of caspases appears central to most 
aDoototic pathways. Novel approaches attempt to induce apoptosis by 
directly targeting a portion of an apoptotic pathway. Agents that trigger 
signaling of Fas or tumour necrosis factor- (TNF-) related apoptosis 
Educing ligand (TRAIL) receptor seek to induce the extrinsic pathway at 
the cell surface. The BCL-2 family of proteins seems central to 
the regulation of those apoptotic pathways that involve mitochondrial 
sequestration or the release of cytochrome c, with subsequent activation of 
Apaf-1 caspase-9 and caspase-3. The activity of this family may depend 
Zon both the phosphorylation state of different members and the relative 
level of pro- and anti-apoptotic members. New agents such as the 
staurosporine analogue UCN-01 and bryostatin are drought to affect 
apoptosis induction by altering BCL-2 phosphorylation Others, 
such as BCL-2 antisense and ATRA attempt tu modulate the 

protein levels to promote apoptosis. Direct activation of caspase-3 is a 
probate target, but as yet no agent with this direct function is in trial. 
Clinical trials of several agents have been completed or are underway. It 
is Stely that agents that target particular points in apoptosis Pathways 
will have antileukaemia/lymphoma activity, however, the optimal utilisation 
may involve combination with other more conventional agents that also 
activate apoptosis. 
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Role of CD14 expression in the dif f erentiation-apoptosis switch in human 
monocytic leukemia cells treated with lalpha, 25-dihydroxyvitamin Dinf 
3 or dexamethasone in the presence of transforming growth factor beta 

Kanatani Y . ; Kasukabe T . ; Okabe-Kado J.; Yamamoto-Yamaguchi Y., Nagata N. 
; Motoyoshi K.; Honma Y. 

Y. Honma, Saitama Cancer Research Institute, 818 Komuro, Ina-machi, 

Kita-adachi, Saitama 362-0806 Japan 
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1999, 10/10 (705-712) 
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DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
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Transforming growth factor beta (TGF-beta) enhanced the growth-inhibitory 
activities of dexamethasone (Dex) and lalpha, 25-dihydroxyvitamin Dinf 3 
( VD3 ) on human monocytoid leukemia U937 cells. TGF-beta and VD3 
synergistically increased the expression of differentiation-associated 
markers such as the CDllb and CD14 antigens, whereas TGF-beta and Dex did 
not On the other hand, TGF-beta and Dex synergistically increased the 
number of Apo2 . 7-positive cells, which represents the early stage of 
apoptosis, whereas TGF-beta and VD3 did not, suggesting that TGF-beta 
enhanced apoptosis with Dex and enhanced monocytic differentiation with 



* rr-rr-ViPi-a the retinoblastoma susceptibility gene 
VD3 . in the presence of^GF-beta, retinoc ryMks well as VD3 



f^GF-beta, the retinoblastoma su. 
product, pRbl was syne Optically ^pho-phorylated by D <mg~ cells 

egression in T^F-bet a- treated cells, whereas VD3 blocked this down- 
t e?5aSon of Bcl-X(L). However, the ^own-regulation of Bcl-X(L) by 
treatment with the antisense ^g^^SJs^he apoptosis of CD14-positive 
apoptosis or dif f «« n * ia £;° n °* ^37 ^JJJ^ cultures . These 

Siltr-uSSSrSES the^e^o^fc^ is 1^ in the survival of 
differentiated cells. 
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GRP94 is a 94-kDa chaperone glycoprotein with Casup 2sup +binding 
properties. We report here that during apoptosis *f b *^ lated with 

fofcPP^-^her 6 ^^^^ ^ complftely" c^aved^y calkin? a 
Ca ;;^P "eSS^"SS«l. -e cleavage of GRP94 by calpain is Casup 
2su P + -dependent and generates a discrete polypeptide of 80 kDa. In 
contrast calpain has no effect on other stress proteins such as GRP/8 or 
HsSu FurthSHmmunohistochemical staining reveals specif ic co- 
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Novel approaches to the treatment of small-cell lung cancer 
7annempi«iter-Wittke U . ; Stahel R.A. 

5 3 langemeister-Wittke, Division of Oncology, Department of Internal 
Medicine, University Hospital Zurich, Haldeliweg 4, CH-8044 Zurich 
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Switzerland 

AUTHOR EMAIL: ^ e " -•^ff Sconces " CELL. MOL . LlJll. ) ( 

Cellular and Molecular^Lite sciences v 

Switzerland) 1999, 55/12 (1585-1598) 
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DOCUMENT TYPE: Journal; Review fl 
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A^nou ^combination chemotherapy, in -e instance, ; together with 
radiation, has improved the Prognosis o this disease in strategies for 
SCLC ultimately recurs in a drug-resistant f ° rm . S ^^ n ^ a l level ! The 
the eradication of SCLC are being explored at the preclinical ie 

generations of antibodies and i-.nocoaju, « as well as growth « 

S. „ole iLr 1: , ; » f ri£„g the increased P^J^^ 

apoptosis deficiency of SCLC cells ^ expression of growth 

=™pens,telor the loss or inactivation of tumor suppressor genes. 
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Establishment of an apoptotic model of BGC - 823 gastric can 

with expression of bcl-2 gene 

Pinq L.; Junqing C; Shubao W. . h . , 

1999, 26/8 (586-588) 
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^2^:™^™^"^™^ ENGLISH; CHINESE 

Using phase and electronic microscopy, flow cytometry, ^^trop^oresis of 
DNA the apoptosis of BGC - 823 gastric cancer cell line was observed, 
results showed that twenty - four hrs after being treated with 
£1-2 antisense oligodeoxynucleotides <30uM) Cisplatin 

(2ug/ml), Carboplantin (^Sii.^ilSSi^S'^SS chromatin, and 

"p^c*^ -r etry and s ° did 

fragmentation of chromosomal DNA by electrophoresis of DNA. 
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The potential application of ribozymes for the treatment of 
hematological disorders 

ST^ames, School of Biological Sciences, University of East Anglia, 

Norwich, Norfolk NR4 7TJ United Kingdom 

Sl'S^ulUSMlSi'T:? «m BIOL. . .united states, 1,99 

, 66/3 (361-368) 



CODEN: JLBIE ISSN: rfii£l _ 5400 
DOCUMENT TYPE: Journi^BReview TT „ TT 
SSSmGE: ENGLISH LANGUAGE: ENGLISH 

NUMBER OF REFERENCES: 125 

With the id.ntific.tion and increasi ^ -d.rstand i^ ^^h. genes 
nnrmalcv The use of ribozymes ana liicj-j. 

eS»pl- of -S^S oSrwHi also he mentioned where appropriate. 
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Antisense bel-2 treatment increases P"Jf™J 
cell death in non-small cell lung cancer cell lines 

LviU^Lu^Can^rP™ Allegheny University Health Sciences, 
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i i j iDrni ic a neneticallv regulated pathway that is 

Programmed cell death (PCD) is a genecicaiiy y reaulated by the ratio 
altered in many cancers. This process is, in part, regulatea cy 
of PCD iducers (Bax) or inhibitors (Bcl-2) .An abnormally high 
° Ho of Bcl - 2 to Bax prevents PCD, thus contributing to 

endogenous B=l-2 product may allow the*, cells to «P°»«»«»»^ of 
enter the PCD pathway. Our purpose was to determine the effects of 

P^ed'ce" NSC^ceils^irst, - — 

Ss Lcf N b S = X L c"ceil"ir„«sf 5" S -H^ " ( f q u™s^ h ^S3^ l! ;ad.nocarci„o„a, , 
fnd "cI-H596 uSenosoiaSous) . Cells were then exposed to synthetic 

^c^^SlTSSS'iS detuned,' revidenced hy - 

^^hJ^oche m ?cai 2 ly P ^! in t hre P e"scuc"c:" Snefe pressed hoth 
Hnd bax mRNA and had functional PCD pathways Synthetic 
antisense bcl-2 oligonucleotide treatment resulted 

represents the ""^i^'^^^S^^,^:^. spontaneous!, 
:„tfr 0 a 0 Ic D a p,thS y tl ;t t aiso L Ldicates n tne potential therapeutic use of 
antisense bcl-2 in the treatment of NSCLC 
Copyright (C) 1999 Elsevier Science Ireland Ltd. 
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Preclinical and clinical experience of antisense therapy for solid 



tumors 

M 6 S b web b ; ^Pharmaceuticals Corporation, 100-8900 Glenlyon Parkway, 
Burnaby, BC V5J 5J8 Canada 
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Current Opinion in Molecular Therapeutics ( CURR . OPIN. MOL. THER. ) ( 
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The mechanisms by which the therapeutic window and clinical utility of 
antisense drugs can be fully optimized are discussed. Recent . 
preclinical and clinical efforts are focusing on defining and optimizing 

Sination therapy regimes in which ONs are most efficacious However, 
additional research is required to define which, and how, oncogenes 
Steract with each other and the circumstances under which synergistic 
therapeutic benefit might be achieved using antisense drugs Tne 
therapeutic window of antisense drugs is also being expanded by the 
use of novel delivery systems, including lipid- based carriers for systemic 
delivery. Taken together, molecular therapeutics based on antisense 
technology, coupled with effective delivery systems increasing drug 
potency, are anticipated to substantially improve the treatment or 
human neoplasms. 
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Technology evaluation: G-3139 

D^Banerjee, Memorial Sloan Kettering Can. Center, 1275 York Avenue, New 
York, NY 10021 United States 
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Current Opinion in Molecular Therapeutics ( CURR. OPIN. MOL. THER . ) ( 
United Kingdom) 1999, 1/3 (404-408) 
CODEN: CUOTF ISSN: 1464-8431 
DOCUMENT TYPE: Journal; Review 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 23 

G-313 9 is an antisense phosphorothioate oligodeoxynucleotide (AS PS 
ON) which suppresses bcl-2 expression and is being developed by 
Genta Inc for the potential treatment of various cancers [308375] 
G-3139 is in various stages of phase i/IIa trials. One study, initiated in 
May 1999, at the Lombard! Cancer Center at Georgetown University Medical 
Center, US, will examine G- 3139 in conjunction with docetaxel. In a phase 
I/Ila dose-escalating trial to treat non-Hodgkin 1 s lymphoma (NHL) , at 
the Royal Marsden NHS Trust, UK, no serious, clearly drug-attributable or 
dose-limiting adverse effects were noted and in some patients encouraging 
signs of potential drug activity were observed. The responses included one 
patient in whom cancer mass was reduced and one who developed a complete 
response for over 38 weeks in duration [239159,291608,325262]. A new phase 
II protocol using G-3139 combined with standard chemotherapies in relapsed 
NHL patients has also begun [325262]. Other phase I/IIa studies include: 
the safety and efficacy of G-3139 in the treatment of 

hormone-resistant, metastatic prostate cancer, when administered with 
mitoxantrone [305822]; the treatment of relapsed follicular NHL, when 



administered with cyclo^sphamide [311217]; the tr «^jL ° f ,^^g azine 
III and IV metastatic Mgnant melanoma in combination J» dacarbazine 
r?fi9TS51- the treatment^ hormone-resistant, metastatid^rostate 
cancefwhen ^dSn^red over a significantly lo^"/"?^^-^^ 
previously and in combination with an androgen-receptor blocking agent 
r 291608 1 The National Cancer Institute (NCI) funded and conducted 
orec^niial stuSies of G-3139 in July 1996 and in June 1998, the NCI and 
Genta entered into a Cooperative Research and Development Agreement (CRADA) 
for the development of G3139 [290153]. Clinical trials, focusing on 
colorectal cancer, small cell lung cancer and leukemia, were underway as of 
April 1999. The company licensed the rights for the use of bd- 
2 as a target for antisense and gene therapy-based 

treatments from the University of Pennsylvania. In June 1 , Genta 
received two patents relating to its antisense compounds [289685] . 
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The role of antiapoptotic Bcl-2 family members in endothelial 
apoptosis elucidated with antisense oligonucleotides 

Ackermann E.J.; Taylor J.K.; Narayana R.; Bennett C.F. 

E J Ackermann, Department of Molecular Pharmacology, Isis 

Pharmaceuticals, Carlsbad, CA 92008 United States 
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In this study, we utilized potent antisense oligonucleotides to 
examine the role of two Bcl-2 family members found in human 

umbilical vein endothelial cells (HUVEC) . The first, Al, is thought to be a 
TNF-alpha-inducible cytoprotective gene, and the second, Bcl-XL, is 
constitutively expressed. Inhibition of the constitutive levels of Bcl-XL 
caused 10-25% of the cell population to undergo apoptosis and increased the 
susceptibility of cells to treatment with low concentrations of 
staurosporin or ceramide . The caspase inhibitor 

benzyloxycarbonyl-Val-Ala-Asp(OMe)CHinf 2 prevented DNA fragmentation and 
DeltaYm loss caused by Bcl-XL inhibition or Bcl-XL inhibition combined with 
staurosporin. However, disruption of DeltaYm caused by Bcl-XL inhibition 
combined with ceramide treatment was not inhibited by 

benzyloxycarbonyl-Val- Ala-Asp (OMe ) -CHinf 2, although DNA fragmentation was 
completely prevented. Taken together, these results demonstrate a direct 
protective role for Bcl-XL under normal resting conditions and under low 
level apoptotic challenges to HUVEC. Furthermore, Bcl-XL protects cells 
from caspase-dependent and -independent mechanisms of DeltaYm disruption. 
In contrast to Bcl-XL, Al inhibition did not show a marked effect on the 
susceptibility of HUVEC to undergo apoptosis in response to TNF-alpha, 
ceramide, or staurosporin. These results demonstrate that although Al may 
be a cytoprotective gene induced by TNF-alpha, it is not primarily 
responsible for HUVEC resistance to this cytokine. 
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The endoplasmic reticulum stress-responsive protein GRP78 protects 
neurons against excitotoxicity and apoptosis: Suppression of oxidative 
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The 78-kDa glucose-regulated protein (GRP78) is localized in the 
endoplasmic reticulum (ER) , and its expression is increased by 
environmental stressors in many types of nonneuronal cells. We report that 
levels of GRP78 are increased in cultured rat hippocampal neurons exposed 
to glutamate and oxidative insults (Fe(2+) and amyloid beta-peptide) and 
that treatment of cultures with a GRP78 antisense 

oligodeoxynucleotide increases neuronal death following exposure to each 
insult. GRP7 8 antisense treatment enhanced apoptosis of 
differentiated PC 12 cells following NGF withdrawal or exposure to 
staurosporine. Pretreatment of hippocampal cells with 2-deoxy-D-glucose, a 
potent inducer of GRP78 expression, protected neurons against excitotoxic 
and oxidative injury. GRP78 expression may function to suppress oxidative 
stress and stabilize calcium homeostasis because treatment with GRP/a 
antisense resulted in increased levels of reactive oxygen species and 
intracellular calcium following exposure to glutamate and oxidative insults 
in hippocampal neurons. Dantrolene (a blocker of ER calcium release) uric 
acid (an antioxidant), and zVAD-fmk (a caspase inhibitor) each protected 
neurons against the death-enhancing action of GRP78 antisense. The 
data suggest that ER stress plays a role in neuronal cell death induced by 
an array of insults and that GRP78 serves a neuroprotective function. 
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Modulation of apoptosis by endogenous Bcl-x(L) expression in MKN-45 human 

qastric cancer cells . . 
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This study was designed to clarify the role of endogenous Bcl-x(L) 
expression in modulating apoptosis of malignant cells. Administration of 
bcl-x-antisense oligonucleotides decreased Bcl-x(L) protein levels in 
the MKN-45 human gastric cancer cell line. The decrease in Bcl-x(L) protein 
content resulted in increased cell death induced by serum deprivation or 
Fas-antibody administration. Flow cytometric analysis revealed that the 
increased apoptotic cell death was more prominent in bcl-x-antisense 
treated cells as compared to control cells, bcl-x-sense-treated 
cells, or bcl-x-nonsense-treated cells. To inhibit the effect of 
intrinsic Bcl-x(L) protein, we overexpressed Bak, which binds Bcl-x(L), and 
inhibits the anti-apoptotic effect of Bcl-x(L), by transfection into MKN-45 
cells. Bak-overexpressing cells showed increased apoptotic cell death 
induced by Fas-antibody when compared to parent cells and 
MKN-neo-transfected cells. Bak-overexpressing cells also showed greater 
sensitization to 5-f luorouracil and cisplatin than parent cells and 
MKN-neo-transfected cells. In conclusion, we demonstrated that 
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important modulator of apoptosis . 
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Local gene transfer into the vascular wall offers a promising alternative 
to treat atherosclerosis-related diseases at cellular and molecular 
levels Blood vessels are among the easiest targets for gene therapy 
because of novel percutaneous, catheter-based treatment methods. On 
?he other hand qene transfer to the artery wall can also be accomplished 
from advent^a, and in some situations intramuscular gene delivery is also 
a Dossibiliiy in most conditions, such as postangioplasty restenosis only 
a m r expression of the transfected gene will be required. Promising 
therlpeu^c effects have been obtained in animal models of restenosis with 
Se transfer of genes for vascular endothelial growth factor fibroblast 
growtn factor, thymidine kinase, P 53, bcl-x, nitric oxide synthase and 
retinoblastoma. Also, growth arrest homeobox gene and a ^«*nse 
oligonucleotides against transcription factors or cell cycle regulatory 
pro?eins have produced beneficial therapeutic effects. Angiogenesis is an 
emerging new target for gene therapy of ischemic diseases. In addition, 
hyperlipoproteinemias may be improved by transferring functional 
lipoprotein- receptor genes into hepatocytes of affected individuals. First 
experiences of gene transfer methods in the human vascular system have been 
reported However, further studies regarding gene delivery methods, vectors 
anS safety of the procedures are needed before a full therapeutic potential 
of gene therapy in vascular diseases can be evaluated. 
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During the last ten years, antisense technology has experienced 
growing pains not unlike those of adolescence. In 1992, antisense was 
?rumpeLS as one of the top 10 emerging research areas. However, 3 years 



I 



later, researchers were^nf rented with significant problems associated 
with antisense oligonu JKtides ranging from se^ence-d^^nt^non 
antisense effects in virK to dose-limiting toxicities preclinical 
moSeis [1-3] . Many researchers had doubts whether sequence-specific 
antisense even existed or whether it would ever exist as a 
therapeutic strategy [4]. Despite these gloomy predictions, many of the 
challenaes facinq the development of antisense-based drugs as 
therapeutics have been overcome as evidenced by the progress of several 
antisense oligonucleotides in the clinic for the treatment of 
cancer . 
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Molecular abnormalities in lung cancer 
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Purpose: To review several recently described molecular abnormalities in 
lung cancer and discuss their potential diagnostic and therapeutic 
relevance. Design: Articles were identified through a Medline search (1966 
to 1997) and studies, including reviews, were cited in the references. 
Results: Molecular mechanisms altered in lung cancer include induced 
expression of oncogenes, such as RAS, MYC, <=-erbB-2, and BCL" 2' 
and loss of tumor-suppressor genes, such as RB, P 53, and p 16(INK4A) RAS 
is a 21-kd G protein and up to 30% of adenocarcinomas show mutations in 
K-RAS oncogene. MYC encodes a transcriptional activator and amplification 
^adversely affect survival in small-cell lung cancer (SCLC) . The growth 
factor receptor c-erbB-2 is overexpressed in up to 25% of non-small-cell 
lung cancer (NSCLC) cases. BCL- 2, a negative regulator of 

apoptosis, is expressed differently in some NSCLCs . ^malities o^ RB ' " 
key regulator of cell cycle, are detected in greater than 90% of SCLCs . 
There is* an inverse relationship in lung cancer cells between expression of 
RB and pl6(INK4A), an upstream regulator of RB. Mutations of P 53, with 
frequencies up to 50% in NSCLC and 80% in SCLC, can lead to loss of 
tumor-suppressor function, cellular proliferation, and inhibition of 



anontosis The identifi^ molecular abnormalities in lunc^ancer are 
currency" used o deve ^diagnostics for detecting 

as to identify targets" gene therapy. Conclusion: GeiiWIc abnormalities 
involved in the pathogenesis of lung cancer are rapidly bexng defeated 
Understanding molecular abnormalities in lung cancer could potentially lead 
to earlier diagnosis and the development of novel investigational 
approaches to the treatment of lung cancer. 
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Genetic instability is a hallmark of cancer. Alterations in DNA through 
muSons, "eSSonsf and translocations affect genes that -e fundamental 
to normal tell growth differentiation and programmed cell death. Here, we 
discuss these alterations as they relate to oncogenes and tumor suppressor 
genes in addition, we describe the implications the changes in oncogenes 
Tnd ?umor suppressor genes have on designing new therapeutic strategies for 
the treatment of cancer. 
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The mechanism by which tumor necrosis factor (TNF) induces death of 
cancer cells appears to involve the activation of cytosolic phospholipase 
Ainf 2 (cPLAinf 2) . U937 human leukemic cells treated with 
1 ^S-dihydroxyvitamin Dinf 3 (l,25(OH)inf 2Dinf 3; lOsup -sup 8 M) become 
resistan? to TNF, an effect that is independent of cell cycle status and 
exDression of TNF receptors or BCL-2. In this study, TNF 

Educed a dose- and time-dependent enhancement of (sup 3H) arachidonic acid 
release in U937 cells. The amount of (sup 3H) arachidonic acid release was 
positively associated with TNF-induced apoptosis. Both immunofluorescence 
microscopy and Western blotting of cell subcompartments demonstrated 
translocation of cPLAinf 2 from the cytosol to the cell membrane m 



response to TNF . In ggon TN ^^^^£1^^ ' 

cytotoxicity. Prior in^J^F-Jn~«2 3H) arachSonic acid release 

significantly inhibited (a) TNF inducea is p ' 2 t the mem brane, 
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inhibitory effect of l,25(OH)int ^uinr * activation of cPLAinf 2 

transcription or translation. The dat ^/^est^that activa ^.^ g 
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Recently we showed in a sciu mou rected against BCL-2 

oligonucleotide G3139 (Genta Inc. ) ^^ted rowth of human melanoma 
enhanced tumor cell apoptotis and Jecreasea S d drama tic 

xenotransplants; cotreatment with ^^^^^1- Nature Medicine 4:232, 
enhancement of antlt HL s ! f i!^ stu^ we are evaluating combined therapy 
1998) . in the P^l^f**^ "SeSs with advanced malignant melanoma 
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including patients with d sease continuous intravenous 

dacarbazine. G3139 is a^ 8 *?"^ 8 d Larbazine regimen (200 mg/m2/X 5 
infusion in addition to a s and ™ Escalating doses of 0.6, 
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!. 3 , i. 7f and 2.3 mg/kg " J^oU escalation is well tolerated 

date, intravenous infusion of G3139 ^ose ^ adverse events; 

up to and including 2.3 ^/^ /d ^ measurements of BCL-2 

dose escalation is continuing^ Serial me demonstrated reduction in 

protein levels in melanoma J"^' therapy. Disappearance 
BCL-2 expression coincident with G3139 therapy H£ ^ patients have 

of select metastatic lesions has be nb Events Our Initial results of 
discontinued G3139 ^rapy due to adverse events 

this Phase I-II study indicate that <*14* therapy with dacarbazine is 
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where chemoresistance is l^ked to hign 
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^al^in '—rzTs ^'^Y^ following Jeveral 

TrevLus 11 conventional chemotherapy regimens and who expressed BCL- 
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protein resulted m cell aeacn x microscopy. In contrast, p53 

assessed by SS^underSo nuclei "relocation in bcl- 

protein was induced but did not undergo nu ^ & signif±cant 

2 congemc cells. This effect w transactivate a promoter construct 

reduction in the ability ot pa carcinoma cells also possess 

possessing a P 53 ^ ^ •w^^_o A 3-fold reduction in 

wi--r>53 and hiqh levels of bcl-Z. J luj.^ 

wt psj ana iu.y u usinq liposomal antisense 

bcl-2 was observed in RKO cells usmy j-j-^ ... n „Hear 

TNFalpha induced cell d ^ tn .^ f ^°P bcl _ 2 may be important 
NLS mediated transmembrane traffic by tocx * y 
for the inhibition of cell stress induced apoptosis. 
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Molecular mechanisms of oncogenesis. 

Anonymous 

No affiliation given 

Son-serial; Molecular Mechanisms of Oncogenesis, 
Adelaide, Australia, November 4-7, 1996. 1996 
Languages: ENGLISH 
Document Type: MONOGRAPH 

cytokine common beta chains, ^" receptor activation, and macrophage 
oncogene, cKit transformation, c y tok ^f * eC ^h to r>ics dea ling with the EGF 
differentiation; intracellular -^"f.^^^^^^^rthw^s Lvolving Src 
receptor, Raf-1 activation, 14 _i a P ' ^ fch Sosl ras -activating 

tyrosine kinases, analyses using CSF knockout mice the on 
protein and the JAK/ STAT pathway; tumor invasion, inci y 



5th Hanson Symposium. 



receptor activation, 



adhesion-mediated sign 
cell matrix and eel ^ 
transgenic mouse model 
and betal integrin; apoptosis 



jn^j] 



[osaccharides, the 
rapy of cancer, 



ng, the roles of sulfated ol^jo: 

11 interactions, P53 gene J^J e family , 

f skin carcinogenesis, the cnawnii« y 4.^--. -F n r 
f covering its nature and implications for 



DNA damage and 
and the influence 



1 „„ selective proteolysis during apoptosis, 
oncology, selective f 1 proC ess in the thymus, 

fragmentation, re ^ion of ^apoptosis stimulated by the 
of Bcl-2, granzyme B inhibitor, ana P * oncogenes; 
GM-CSF analog E21R; transcription ^^ t? speci fically peptide 
regulation; new approaches to cancer treatment, P manipu lation of 
agonists of erythropoiet in, ^fSSSection molecules; selected 

^S^'cSI: f ac p oteins [^^^^^^Zr 
^^^S^^LrtheicfgeLrSftumor genetics. 



cell cycle 
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01230877 / 7 " 04 ^ oDtosis in v _ src transformed CEFs is dependent on c-myc 
NSAID-induced apoptosis in v 

(Meeting abstract). ^ oV , a , rW c. O'Neill KL; Ewert DL; Simmons DL 

Lu x; Fairbairn DW; Bradshaw WS, O Provo , UT 84602 

Department of Zoology, Brigham J^ ^v^ Provo, Q197 _ 016x 
Proc Annu Meet Am Assoc Cancer Res, 37.A4J.lb 
Languages: ENGLISH 

Document Type: MEETING ABSTRACTS v-sre-transf ormed chicken 

We have recently shown NSMD S *P 0 P£°" S for aic i of enac, commitment to 
embryo fibroblasts (CEF) Here we report that *J previousiy thought, 

cell death occurs earlier and ^ /oses lo * we ghow that t his 

Although v-src antagonizes apoptosis ^ C£F ^ witMrawa l of trophic 

in contrast, NSAID-induced apoptosis (NIA) is 
the expression of v-src, but is independent of 
favors Expression of three apoptosis-related 



oncogene alone can induce 
factors from the medium, 
absolutely dependent upon 
the presence of trophic 



™i ^3 and bcl-2 remains unchanged after drug 
rer^nr^ in cells in which human bol^"^ there 
cverexpressed however 1 ^f^-rold induction of c-myc mRNA during NIA. 
is a persistent, greater than lu ^ oligonucleotides produced a 
Moreover, transfection of an t! sense cmyc olig transformed CEF 

50% inhibition of apoptosis, suggesting that 
proceeds through a c-myc dependent pathway. 
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01228975 97604994 nrn ,. te can cer by in vivo transduction with 

Gene therapy of advanced P^ate cancer by (Meeting 
prostate-targeted antisense c-myc RNA 

^SteKer'MS; Anthony CT; Lu Y; Smith JA Jr; Moses HL; Holt JT 

llll ^of Urology, Univ. ^™™^%\ 9 Te IsS 0197-016X 
Proc Annu Meet Am Assoc Cancer Res, i 1 
Languages: ENGLISH 

Document Type: MEETING ABSTRACTS nrostate C ancer utilizes replication 

A novel strategy to combat advanced Prostate cance 
in competent retroviruses c° n ^ in ^ e ^ t ™cri P tion of therapeutic 
tissue-specific promoters to » " se ^ l " ; ref ra ctory prostatic cancer 
genes within prostate tumor c S q ^ f c ne c - myc y which contributes 
frequently has overexpression of the P/°^ncog^n y cultured human 

rrost C a°te tr can^r Pr ^4r cSS" were^ransduced by XM6 : MMTV-antisense 



L though DU145 cell 
Ejection of MMTV- 
tumors in 
^tumor^l^e compared to tumors 



n-i^or 7 x 10(5) virions/ml) 
c-myc retroviruses <yfc£ unchanged, a single direct 
proliferation in cult«was ^change ^ blished Dl 

antisense c-myc ""f^f g^SucSon in tumor siz< 
nude mice produced a 94.5 o ^ lacking an tisense c-myc and 
treated with control £ c-myc 13.2 +/- 3.6 mm3 n 

untreated tumor by 70 days (mi an n = 9 and untreated 238.2 +/ 

= 10 r= SU S; T less'than ^004): Histopathologic^ MMTV 

"transduced DU145 tumors -^^^0^ The'mechanism for the 
invasion and a marked stromal r ^p appears to be 

effect of MMTV antisense c myc recro^ ^ nr ^ pin _ 



95 



mm3, 
c-myc 
decreased 
antitumor 



antitumor effect of MMiv decreased bcl - 2 protein, 

suppression of c-myc »^. Md P"£" sd £S" of prostate cancer cells with 
and P apoptosis. Thus, the « vivo transduction P may fce 



apopt--- - ' retroviruses 

SSurSrSn. theTapy^gainst advanced prostate cancer 
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01225893 96653704 lip osomal-bcl-2-antis e nse 

Antitumor activity or ^ (Meeting abstract) - 

°SriirJS^HU^"^5SS^ H.-Wll.s „ ea r =ia-conde 

^"^a^And^on cnc.r Center Houston TX JJMO^^^^ 
Proc Annu Meet Am Assoc Cancer Res, j/.aix 
Lanauaqes: ENGLISH 

Document Type: MEETING ABSTRACTS (FL) haV e the t(14;18) 

Approximately 90% of £ ^"^ Son of bcl-2 protein, 
translocation, resulting n ?uS n c potential due to its 
Bcl-2 is an oncogene with ^ C . c igonucleo tide, a non-ionic and 

capacity to block apoptosis P ^hoxy £ as used as an antisense 
nuclease-resistant Ph-P^^^^ompiementary to the first open 
molecule. Antisense oligonucleotia ^ control 

reading frame of the *cl-2 ^ We studied the effect of 

oligonucleotides were incor P°^ed^nto p (L - b cl- 

iiposomal-bcl-2 antisense °^°™f *°^ e wi ^ h t (14;18) translocation 

2 , on the growth of a FL ^^without the translocation but with 

(Johnson cells) and 2 c ^ and jurkat cells). 75% 

overexpression of bcl-2 P 1 ^ 1 ") VuM of L-bcl-2 in Johnson 

growth inhibition was achl f e * ^^lif No activity were observed with 

cells, but not in Ra 3 i and ^ at t «^ 8 ;^ a dose dependent decrease in 

empty liposomes . On the other hand th 

bcl-2 protein in all cell lj n " ™* 0ne of the mechanisms by which 
2 as measured by immunoblot analys is un x mi ht be 

L-bcl-2 growth inhibition is mediated in Johns J c Seated cells 

trough "induction of eel J^-^^^as measurS ly the acridine orange 
have an increased . apoptotic index as m form the 

^iorTSl^SS-UpSSS'S Ocular therapy. 
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01 SJ!JLu=U S2 "4?-l u P re gU lation prevents apoptosis in transfer* 
endothelial cells (Meeting I ni MI . Ba isaris A 

M aier JA; Morelli °' YieonoX^e Biorcediche-Ospedale San Raffaele, 

Dipartimento di scienze c 
Via Olgettina 58, Milano, Italy o-7-a123 1996 ISSN 0197-016X 

Proc Annu Meet Am Assoc Cancer Res, 37.A123 



Languages: ENGLISH £L M^k 

Document Type: ^ E ™^ S ^ CT * ole in tumor growth^progression and 

Angiogenesis plays a key roie induction of endothelial cell 

metastasis. To contrast ^ a otentially useful target 

death or inhibition of the P^^^^helial cells undergo apoptosis 
for novel forms °^ antlc ^ C " c ^" aP ^ t e r atJon in the extracellular matrix 
after withdrawal of growth factors Juration Qr al ha (TNF) 

or exposure to cytokines. We re P°^ that t^or necr from the umbilical 

induces apoptosis of human ^helial cells de l through a 

vein (HUVEC) in a dose-depende nt fa JP° pto sis gg^ 
pathway which is independent from the °£ a * eously transformed HUVEC 

contrary, TNF stimulates °^ re , J fibroblast growth factor 1 

(ECV) . indeed, TNF transcriptionally upregulate^^ ^ antisense 

(FGF-1) expression. The addition , expression and restore the 

ol igonucleotides inhibits THF-,n uce FGF-1 promotes 
expected responses to TNF this cytoKi indic ate that in ECV 

Sous iGF-i^i^Tp^enfsurv^l factor capable of antagonizing TNF 
effects. 
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"^JILJ'^Lucl.olld.. in growth factor deprivation therapy 
enhince expression o£ bcl-2 (Meeting abstract) . 
Rubenstein M; Mirochnik Y; Guinan P 

SS'r.nSSSi'il^Kipi'o.Wec 1995 ISSN 1180-2332 

Languages: ENGLISH 

nnniment Tvue: MEETING ABSTRACTS 

Oocume^^Typ^ ^ ^ f ^S^r^iSon":^ androgen 

understood, but thought to be ^ vo }^.^f ^ transit ^ 

insensitivity. Antisense ^^^^^^^f'^^GF-a ) and/or its binding 
mRNA encoding transforming growth fac t°r-alpha TG ^[ ' tumor cell 
site, the epidermal growth factor receptor (EGFR for growth factor 

Nation ^ T ° 

expression. This "iologic effect observed rn "-rvrng =£ itional evidenc e 
Itl ^.nroSgos "a^TrovSra "addrtional therapy against 
hormone insensitive tumors based upon GFD. 

4/3,AB/156 (Item 14 from file: 159) 

DIALOG (R) File 159:Cancerlit reserv 
(c) format only 2001 Dialog Corporation. All rts. reserv. 

01146108 97609687 antiqen receptor-mediated B lymphocyte 

Regulatory mechanisms for antigen i-eo f 
apoptosis (Meeting abstract) . 

SpaftLnt of Medical Chemistry, Faculty of Medicine, g^^gS^ 

Z-serial ; Leukemia and Lympho ^J'^"^.""? ?or con.par.tive 

Search ^iK""^"^^^.!:. P. 172. Kyoto, .apan, October 

29-November 3, 1995: 1995 
Languages: ENGLISH 



S"teX e c tir T »S™enl surface i-^l^CI.I - B ells 

results in elimination of B cells. Activation of B cells is huket 
^auire toqether with an antigen, a costimulatory signal which blocks 
s plated* ^ptosis of mature B cells, as proposed in the two signal 
model for B cell activation. We have demonstrated that T ^ell derivea 
lianals through IL-4 receptor and B cell surface antigens CD40 and CD72 
c sl-md ted apoptosis of normal spleen B cells. Moreover, B cell 
aoootosis by anti-lg is blocked by T cell-independent antigens such as LPS 
^d^tran sulfate, "and mature B cells from autoimmunity-prone New Zealand 
mice and bcl-2 transgenic mice are resistant to slg-mediated 
Jioptosts. Mechanisms for blocking slg-mediated apoptosis may therefore be 
reauirS in antibody response to foreign antigens regardless of 
^dependence or T-dependence and in autoantibody production. When slg is 
croSs-lInSeS? B lymphoma line WEHI-231 undergoes apoptosis, which is 
abrogated by CD40 signal. WEHI-231 arrests cell cycle progression prior 
£op?os£ and the cell cycle arrest is reversed by CD40 signal. When 
WEM-23l is treated with a suboptimal amount of DNA polymerase 
Inhibitor aphiScSlin, CD40 signal no longer blocks slg-mediated apoptosis. 
iSs suggests that cell cycle progression is ™ lv e d ^/^vival of 
anti- I q- treated WEHI-231 by CD40 signal. We have demonstrated that 
cvclin E and a cyclin-dependent kinase inhibitor P 27kipl are 
transcriptionally regulated and are responsible for cell cycle regulation 
by signals via slg and CD40 signal. Furthermore, an ^isense 
oliaonucleotide for p27kipl blocks slg-mediated apoptosis of WEHI-231. The 
P^kipT molecule may therefore play an important role in determination 
whether B cells survive or undergo apoptosis upon interaction with 



whether 
antigens. (4 Refs) 
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Antisense oligodeoxynucleotides (ODN) to the Bcl-2-JH 
region downregulate Bcl-2 expression and inhibit growth of a 
follicular lymphoma cell line (Meeting abstract) . 

Abubakr Y; Maki A; Mohammad R; Smith M; Al-Katib A . 

Div. of Hematology/Oncology, Wayne State Univ. School of Medicine, 

^Pro^Annu Meet Am Soc Clin Oncol; 14:A1332 1995 ISSN 0732-183X 
Languages: ENGLISH 

Document Tvpe : MEETING ABSTRACTS 

?he tU4;18), which is present in 85-90% of the follicular lymphomas, 
results in overexpression of the Bcl-2 protein. This Protein 
inhibits apoptosis and plays a key role in lymphomagenesis . The follicular 
lymphoma cell line WSU-FSCCL has the t<14;18). ^^l™* haVS 
demonstrated the efficacy of antisense ODN directed against the 
translation initiation site of the Bcl-2 inRNA against 
WSU-FSCCL. However, those have the potential to inhibit normal Bcl- 
2 expression in hematopoietic stem cells. Unmodified ODN directed to 
the Bcl-2- JH region in the antisense (5- CTG AGG AGA CGG 
TGA CC 3-) and sense ( 5 • GGT CAC CGT CTC AG 3 ■> sequences were Jd 
WSU-FSCCL in culture. We found sequence specific inhibition of WSU FSCCL 
growth by the antisense ODN, that was near maximal at ODN 
concentration of 40 ug/mL. Bcl-2 protein expression, as 

measured by flow cytometry, decreased in the antisense treated 

Tells to 30%, as compared to 90% in the control cells. Sense ODN had no 
significant effects on growth or Bcl-2 expression. We conclude 
that antisense ODN to the Bcl-2-JH region downregulates 



* e l-2 orotein expressi^and inhibits growth of the fol^ular 

Bel Z protein T J^^ T: , c . r . r . T T( , P c P effects were sec^^ce specific. Our 

for follicular lymphomas. (C) American Society of Clinical Oncology 
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01 C omoSation 6 o 9 f 8 dLoru b icin immunoconjugates and molecular intervention in 
bcl-2 oncogene expression to overcome drug resistance in small 
cell lung cancer (Meeting abstract). IT 
Froesch B; Stahel RA; Ludke G; Zangemeister-Wittke U 

Div. of Oncology, Dept. of Internal Medicine, Univ. Hosp . , Zurich, 

SW proc r innu Meet Am Assoc Cancer Res; 36:A2032 1995 ISSN 0197-016X 
Languages: ENGLISH 

Document Type: MEETING ABSTRACTS result of a 

Drug resistance of small cell lung cancer (SCLC) is the result or a 
variety of genetic alterations including overexpression of and 
Bcl-2 The present study describes two approaches to overcome 
resistance of SCLC cells to doxorubicin (DOX) treatment in vitro. The 
fS S based on the use of monoclonal antibodies (MAbs ) to selectively 
er OX through receptor-mediated endocytosis. Fo r this purpose, DOX 
was linked to different MAbs that recognize major surface antigens on SCLC 

^=Lco-:t—o 
suites. 

without the assistance of verapamil. In contrast, resistance was reverted 
InSpendenJ of the presence of verapamil using DOX-^unoconjuga 
r^rrvina a stable linkage. The IC50 values ranged between 7 x 10 ( 7) 
"(-S m, depending on the cell line. The second approach to overcome drug 
resistance addressed the use of antisense ° ll ?°^°^ UC ^° tldeS 
(ODNs) to counteract expression of bcl-2, followed by 
treatment with free or MAb-conjugated DOX. Reduction of bcl- 
2 expression with antisense ODNs significantly increased the 
senSitivity of SCLC cells to the treatment with DOX delivered in free 
or in M^-conjugated form. These data suggest a potential therapeutic use 
of oSx-immunoconjugates as selective cytotoxic agents m combination with 
intervenes in the expression of genes involved in drug resistance, such 
as bcl-2. 
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Estrogen promotes Bcl-2 proto-oncogene expression in human 
breast cancer cells (Meeting abstract) . 

D^^of^harmaco^gy, University of Ottawa, Ottawa, Ontario, Canada K1H 

8M proc Annu Meet Am Assoc Cancer Res; 36:A100 1995 ISSN 0197-016X 
Languages: ENGLISH 

Document Type: MEETING ABSTRACTS 

The Bcl-2 proto-oncogene suppresses apoptosis induced in a 
variety of ways. Since estrogen (E2) ablation results in regression of 
E2-dependent breast tumors we asked whether E2 might alter levels of 
Bcl-2 in E2 receptor (ER) positive MCF-7 human breast cancer 



cells MCF-7 =.11. enured in the Presence of Express both the 
involving the induction of Bcl-2 . 
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""soSion'ofTd'ug-sensitizino genetic suppressor ele-ent fro m BCL2 cDNA 
(Meeting abstract) . 

li;r" L oT SneScT Snl^riK™ S Illinois .t Chicago, Chicago, „ 

60612-7309 oc.t\c:r iqqs t=!SN 0197-016X 

Proc Annu Meet Am Assoc Cancer Res; 36:A65 1995 ISSN ui»/ 

Languages: ENGLISH 

Document Type: MEETING ABSTRACTS (apoptosis) 
The product of the BCL2 oncogene inhibits active cell aeatn \ap p 
■ ^ / kw different factors, including anticancer drugs. Since BCL2 is 
induced by different factor inhibition of this gene 

expressed in several ^8 tQ overcoming tumor resistance to 

represents a potential approacn to " y . BCL2 we have use d 

encoding inhibitory peptides or ™,t s of"«n BCL2 cDNA 

•-""ntrod^ed^ ^"^"S^lS^'" 1 -' ^ 
Srar^ranSced cells were ^"l^S^."^- 
vincristine under conditions that ind uce only low lev he 
Cells undergoing apoptosis were isolated by ^ ow J° r ^^; b pCR . A 
transduced BCL2 cDNA fragments -re recovered from these^ell^ ^ 

specific i -^ nt ° el ^ TMs fragment encodes a peptide comprising 
ihT BCL2 protein. Both wild-type and mutated versions of this 
re co When reintroduced into the cells a mutant 

^coding 0 thf peptide with a single amino acid substitution was 
increase the extent of drug-induced cell death. Thxs effect wa^ 



several 
13% of 
fragment 
fragment 
found to 
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Effectiveness of bcl-2 antisense oligodeoxy-nucleotides .- anri > qrTn 

(m"SS) against human follicular small-cleaved cell lymphoma (FSCCL)-SCID 
mice xenograft model (Meeting abstract). . ... ,_. a l -Katib A 

Unl BlS- t ^,?or t suPpl MI l,:374, 1994 ISS N 0903-1936 



Languages: ENGLISH 
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The t<14:18), seen in^-90% of follicular lymphomas pathogenetically 
involved in lymphomagei^s through the expression of b£| ™* 
inhibition of^popto.iW^ 

downregulates bcl-2 J^^^^S^^ a human low grade lymphoma 
line (WSU-FSCCIjJ in viuu » = wgt t T?«;rrT cells IV. The animals 

t=t- in crTD mice bv miecting WSU-fcbC^ii ceixs 

xenograft model -/^mic^y^D of tne liver , spleen and bone marrow. 

Phosphor^hioate ODN against the translation initiation site of bol- 

r " H . . „ Q (S'-ACC CTG TTC TCC CAG CGT GCG C- o ), 

and'mStated Mtiiinse " • -CCC CTT TGC TAC CCC CCC f 3 *-3M ^uenc.s ^ 

Lima™ recced antis.ns*. 4 mutated «^ ^»«' 

untreated contro^ Antis.n,. t~»t.d annals had s gnlficantly^^ ^ 

ir 9 ?ot "^"SUSS"-^ animals <p:0.00«.. More 

significantly, pathologic examination =h°««< "° tum " ln 
S^-J-Si-cSv^t ^scc^ln "Soused; .^fj. «-o» 

tried to prevent/minimize toxicity. 
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° 10 S!£Z.ti« S °o£°«e B=l- 2 proto-oncogen. by estrogen in human 
breast cancer cells (Meeting abstract) . 

DePt" of Pharmacology, Univ. of Ottawa, Ottawa, Ontario, K1H 8M5, Canada 

Breast Cancer Res T?«t; 32(Su PP l):31 1994 ISSN 0167-6806 

Languages: ENGLISH 
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Recent studies have shown that the Bcl-2 proto-oncogene is 
i l " ll nf-sincf-etLogen r*l' T^tel thelro^ ,^^"1^ 

^^^.S"^^^. 1 ^^- S= ^esence o £ E2 

r/otef„ Sd cSSSrS? "3S 'S-^rc^riJn. „,A MB-231 contained 
extremely low levels of Bcl-2 mRNA and protein relative to 
m 11 Depletion of estrogen from the medium resulted in loss of 

expression of the mRNA to almost undetectable levels within 7 days 
expression or cne mj io-fold induction of transcript levels which 

„ere P °ma"m»i° by 'VT££! MC^'c.lls or Mcr-7 cells stably expressing a 

is? .ssssr to-r-^hour 1 ^:^ s^tss- .i..™,. 

"'"toxicity assays showed at least a 2 -£old increase in cell death 
compared with Adriamyein tre.ted cells supplemented h 0 -8) M E2 
or^xpressing a B f - 2 sens. tra„scrr P t a we -nclude^that^ » 

SiothS.p^ST Srugf in ER+ breast cancer cells through a mechanism 
involving the induction of the Bcl-2 gene. 
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An ti sense 



ligodeoxynucleotides to BCR-ABL and apoptosis (Meeting 



abstract) . 

Dept er of G Biology, St "tricks College, Maynooth, Co. Wdare "eland 
Non-serialT Gene Therapy: New Frontiers an International Symposium, 
September 18-21, 1994, Dublin, Ireland, p. 28, 1994. 1994 
Languages: ENGLISH 

Sr^ost^ro^r^^r^cell death under Penological and several 

characterized by cell shrinkage and DNA fragmentation. A number of genes 
have been^dentiried as playing regulatory roles in apoptosis and these can 
be divided Into two categories! genes that drive the process and those that 
inhibit. c-Myc and P53 are examples of the former whereas bcl-2 
is an example of a gene that inhibits apoptosis. In the present study we 
po 7 the bcr-abl gene acts as an inhibitor of apoptosxs in the 

chronic myelocytic leukaemia cell line K562. tatisense 
Sigodeoxynucleotldes (10 uM) to the first 15 bases »J t^« Portion^ 
the fused gene downregulates expression of the bcr-abl protein .This was 
remonstrated bv both flow cytometry and western blot analysis. Cells 
depleted of this chimeric protein are considerably more susceptible to the 
induction f pptosis by cytotoxic agents such as etoposide camptothecin 
and actinomycin V A nonsense oligodeoxynucleotide control no f ' ^ ' 

Antisense by itself did not stimulate apoptosis, but rather 
tlnsitTzed the cells to the induction of apoptosis by cytotoxic agents. 
pJrioneral blood granulocytes from untreated patients with chronic 
myelocytic leu^mia exhibited a similar inhibition pattern to apoptosis as 
the K562 cells and this could be over come by treating with 
antisens6 Thus the combination of antxsense 

oXgoSeoxynucleotides to antiapoptotic genes like bcr-abl together with 
cytotoxic agents may offer a new therapeutic avenue for the treatment 
of some malignant diseases, where there is deregulated expression of genes 
that regulate apoptosis. 
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Regulation of chemoresistance by BCL-2 (Meeting abstract) . 

Reed JC ,-,-,> o^nn 

La Jolla Cancer Research Foundation, La Jolla, CA 1 
Ann Oncol; 5(Suppl 5) :A193 1994 ISSN 0923-7534 
Languages: ENGLISH 

Document Type: JOURNAL ARTICLE , 
The bcl-2 gene becomes activated by the t(14;18) chromosomal 
translocations that occur in the majority of non-Hodgkin ■ s lymphomas, 
leading to overproduction of the 26-kD Bcl-2 protein. High 
levels of bcl-2 expression can also be found in the absence ot 
detectable structural alterations in the bcl-2 gene in a wide 
variety of human cancers including breast, prostate lung, colorectal and 
nasopharyngeal carcinomas, neuroblastomas, and some types of leukemia. To 
explore the molecular basis for the dysregulation of bcl-2 seen 
in many types of cancer, we investigated the regulatory elements within the 
bcl-2 gene using reporter gene assays. A p53-negative response 
element was discovered in the bcl-2 gene, suggesting that p53 
loss may result in loss of repression of bcl-2 gene expression 
in cancer. Consistent with this hypothesis, expression of a 
temperature-sensitive version of p53 into a P 53-def icient leukemia line 
resulted in down-regulation of bcl-2 mRNA and bcl-2 

protein levels upon shift to the permissive temperature followed by 
induction of apoptotic cell death. These findings link P 53 and Bcl- 
2 in a pathway that regulates apoptosis. Previous studies showed that 
over-production of the Bcl-2 protein contributes to neoplastic 



cell expansion primary by promoting cell ™^ iva \ ^"S a ^"^™ 
with programmed cell dMk (apoptosis). Because many ? h< f» l " a P*" t \ c drUgS 
are capable of activatinTpathways leading to apoptotic Ml deat *' v 
„^ ^r.nsfer methods to achieve elevations in the levels of Bcl- 



qene transfer methods to achieve elevations m tne xevex* ^ ^ 
2 protein in various neoplastic lymphoid cell lines as well as a 
human neuroblastoma line and then tested their relative resistance 
killing by several drugs (both cell cycle-dependent and -independent) 
commonly used in the treatment of cancer, including: dexamethasone, 
S rLate, Ara-C, VP16, cisplatin, vincristine, 4-HC, 2-CdA Adr xajycin, 
daunomycin and Taxol. Cells that had been stably infected with a 
recombinant bcl-2 retrovirus and that contained 5- to 20-fold 
elevated levels of Bcl-2 protein were strikingly more resistant 
to Sling all drugs tested than cells infected with a negative control 
virus. Conversely, use of antisense techniques to reduce levels of 
Bcl-2 in t (14; 18) -containing lymphoma cell lines resulted in 
enhanced sensitivity to chemctherapeutic drugs. Though all of these 
chemotherapeutic drugs were still capable of inducing cell cycle arrest in 
cells containing high amounts of Bcl-2 protein, for some drugs 
surviving cells with high Bcl-2 were able to re-initiate cell 
proliferation upon removal of drugs from cultures. Thus, by extending cell 
survival in the presence of cytotoxic drugs, over-production of the 
Bcl-2 protein appears to provide cells with an opportunity to 
repair drug-induced DNA damage and to resume their proliferative activity, 
as might occur begin cycles of chemotherapy in clinical scenarios. These 
findings are consistent with clinical correlative studies that have noted 
an association between alterations in bcl-2 gene structure or 
expression and poor response to therapy in some groups of patients with 
lymphoma, leukemia, and prostate cancer. Taken together, these findings 
stronqly argue that the relative level of Bcl-2 protein is an 
important determinant of the sensitivity of malignant cells to killing by 
chemotherapeutic drugs, and suggest that methods to reduce Bcl- 
2 protein levels or impair Bcl-2 function could markedly 

improve the efficacy of conventional antineoplastic drugs in the 
treatment of cancer. 
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The t(14;18) translocation is found in 80% of follicular lymphomas and 
25% of high-grade B-cell lymphomas. This results in deregulation of the 
BCL-2 gene and appears to play a role in oncogenesis. 
Increments between 5 and 50 x 10(6) cells from a cell line derived from a 
patient with B-cell lymphoma bearing the t(14;18) translocation were 
injected by iv, ip and sc routes into a total of 122 SCID mice. The cell 
line was tested and shown to be negative for the Epstein-Barr virus (EBV) . 
The mice developed lymphoma bearing the t(14;18) translocation with as few 
as 5 x 10(6) cells within 28 days. This was determined by histological 
examination. The higher the cell inoculation the more rapidly the lymphoma 
developed. Engraftment of the tumor cells was determined by PCR for the 
t(14;18) breakpoint region on peripheral blood samples and could be 
detected prior to development of overt lymphoma. In addition the t(14;lB) 
translocation within the lymphoma was demonstrated by interphase 
fluorescence in situ hybridization with chromosome paints to the derivative 



completed 
In vitro 



14 and 18 translocates derived by chromosome "jjL?^^ " £ V J" 
possible to passage • lymphoma from one generation ■^he nex^ Havmg 
established a lymphom~model the cells were treated Wvitro with 
antisense oligonucleotides to the first open-reading frame of the 
BCL-2 gene. Control treatments with sense and nonsense 
oligonucleotides were also performed. Cell viability studies were 
and 5 x 10(6) viable cells were inoculated into SCID mice, 
sustained downregulation of BCL-2 was observed after three days 
of treatment with the antisense oligonucleotide. At 28 days the 
sensJ nonsense and untreated cell SCID mice had developed lymphoma, 
however, the antisense treated group failed to develop lymphoma 
sucjqesting that in vitro downregulation of BCL-2 leads to an in 
vivo antLymphoma effect. SCID-hu modelling of B-cell lymphoma bearing the 
U14;18) translocation has been demonstrated and the importance of 
BCL-2 expression in the lymphoma process suggested. Reduction 
of the BCL-2 protein suppresses the oncogenic potential of 
these lymphoma cells in vivo confirming that it plays an essential role in 
the development of malignancy. 
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From a very simplistic point of view, there are four important options 
available to a cell: it can rest, proliferate, differentiate, or die. If we 
add the functions of adhesion and locomotion, the coordination and timing 
of these processes form the basis for development. From a slightly 
different perspective, they also form the basis of cancer While an 
enormous amount of attention has focused on most of these features, the 
biological importance of cell death, especially apoptosis, has gained 
general acceptance only in recent years, and significant progress toward 
the elucidation of the molecular mechanisms that control this form of cell 
death is now being made. One such mechanism came as something of a 
in a number of cases, apoptosis can be promoted by the action or 
protein, a proto-oncogene product that had previously been 
only with cell proliferation (and presumably, survival) . 
of c-Myc in cells can cause them to enter an apoptotic pathway 
or proliferate, and this 'decision' depends upon additional signals such 
as growth factors that inhibit apoptosis and allow the cells to 
proliferate. Thus, c-Myc directs cells out of rest and the choice of 
proliferation or death depends upon the presence or absence of surviva 
signals. Other survival signals are generated by oncogene products that can 
cooperate with Myc, including Bcl-2 and Abl. There are 
implications of this interplay between apoptotic and anti-apoptotic signals 
in cell transformation and the resistance of some tumor cells to 
therapeutic agents capable of inducing apoptosis. K562 cells, derived from 
a patient with CML, express the chimeric Bcr-Abl protein as a result of a 
chromosomal translocation characteristic of CML. These cells are resistant 
to the induction of apoptosis by a variety of agents that trigger death in 
many other cells. To determine whether Bcr-Abl might participate in this 
anti-apoptotic phenotype, we have employed antisense 

oligodeoxynucleotides to specifically deplete this protein from K5 62 cells. 
The treated cells now displayed an exquisite susceptibility to 
apoptosis. Expression of a temperature sensitive v-Abl in these cells 



surprise : 
the c-Myc 
associated 
Expression 



blocked this effect of^e antisense oligonucleotide s fc^PJjf ^"kinase 
but not nonpermissivMemperature) thus showing tH the * 
activity J r p nsibWor the anti-apoptotic ef f ects -^pression of this 
v SI in HL60 similarly produced a resistance to apoptosis induced by a 
vaSety of agents furtL/supporting the participation of this oncogenic 
protein in establishing an anti-apoptotic pathway in cells. Oncogene 
infractions therefore that control the life or death of transformed cells 
also have important roles in normal developmental processes. In the immune 
system** V deve?o£ng T cells are -screened' J ? r Potentiaj L self -reactivity by 
a process of negative selection, in which activation via the i ceii 
receptor (TCR) induces apoptosis. This process can be mimicked in T cell 
51s d appears to depend upon the expression of the c-Myc protein. 
Evidenci ^hat Ills represents a requirement for the Myc/Max heterodimer 
will be presented. This evidence is based on the effects of expression of a 
I n fori of Max that interferes with normal Myc/Max function. As above 
activated T hybridoma cells appear to be presented with the 'choice' to 
proliferate or die and the outcome depends not only upon Myc but also other 
signals. Thus, expression of functional v-Abl ^^^f^ S^ion 
render them resistant to the activation of apoptosis via TCR ligation. 
Surprisingly, Bcl-2 does not appear to be capable of blocking 
S mo apoptosis, and the reasons for this will provide new ^sights 
Into the development of the immune system and the process of apoptosis 
Although the oncogene products discussed here probably ^ not directly 
participate in the biochemical process of apoptosis, they represent 
molecular controls on this complex mechanism. As such, they give us new 
ways to look at the life and death of a cell. 
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The treatment for metastatic prostate cancer generally includes 
some form Tf therapy to deplete the male body of testosterone. This 
treatment is initially effective because prostate epithelial cells as 
Tell as most prostate cancer cells are dependent on androgens and these 
cells will undergo apoptosis following castration. If this cell death 
mechanism was activated in all prostate cells by castration therapy then 
it would be curative. However, some fractions of prostate cancer cell 
inevitably survive and it is this hormone-refractory population of Prostate 
cancer cells that must be targeted if one is to cure metastatic prostate 
Since the androgen receptor protein (AR) is needed to transmit 
signals in the prostate cell, past theories concerning the origin 
hormone-resistant state had always attributed this phenotype to a 
in the expression of the AR protein. Current research fails to 
convincing evidence that lack of or the dysfunction of the AR is 
the element controlling survival of hormone-resistant prostate cancer 
cells. in contrast, the research of this laboratory has concentrated on 
defining the molecular response of prostate cells to androgen withdrawal in 
oSr to precisely identify the molecules that are involved in 
androgen-regulated apoptosis of prostate cells. Experiments have now 
established that a number of cell-cycle control genes are involved in 
prostate cell apoptosis. This work has led us to develop a novel and 
controversial hypothesis in which we describe that the abnormal expression 
of tnele cell cycle genes after castration initiates a defective cell cycle 
In the prostatic epithelial cells. We believe that this 'defective cell 
cycle' is the suicide process that kills the prostate cell. This research 
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has also identified attest two potential Pathways ^^"JJ^"^^ 

^fiLo PI o?^r^,r^„r io £ L s roft„r^p?ori^^ P 2 r e S ™i 

f ™ described and we have found that this protein la not 

jessed 'if hr™o„e"e„ s itiv. prostate epithelium norJLn^-n, -"ly 

apoptotic DNA fragmentation can be suppressed by direct therapeutic 
treatment of a regressing rat prostate gland with an antisense 

is also supported by the increasing number of laboratories finding that P 53 
mutation! P are rare in low-grade prostate cancers but rathe r common in 
hiah-arade and hormone refractory human prostate cancers. Therefore 
SatiSf in p53 may be an additional factor regulating prostate cancer ■ a 
escape from hormone control. 
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Several oncogenes which encode proteins with tyrosine-kinase activity are 
involved in proliferation and differentiation of hemopoietic early 
nroaenitors The c-fes proto-oncogene which encodes for a cytoplasmic P 92 
?y°r^ine-kinase protein, is expressed at high 1-els in the terminal stages 
of aranulocvtic differentiation, but so far no definite function has been 
J ttiS £ the product of this oncogene. To tackle this problem, the 
c-fes proto-oncogene expression has been inhibited in HL60 cells induced 
differentiate with retinoic acid (RA) and DMSO In hibition of c-fes 
function was obtained by incubating the cells with a specific 
Intisense oligomer complementary to the 5' region of the c-fes mRNA 
Tt lis observed that P the cells, rather than differentiate, underwent 
Premature cell death showing the morphological and molecular 
S^aSeristicI 1 of apoptosis. Strong support to this conclusion is brought 
bv the observation that GM-CSF and G-CSF promote cell survival in 
differentiating HL60 cells by interfering with the incubation of c-fes 
-ncogene 9 and thus suppressing apoptosis The protective effect of 
5-CSF and GM-CSF is presumably related to events occurring in the short 
period when the cells, still in cycle, are drown to ^rminal 
differentiation. The observation that at 24-48 hr of AS c £es 
. roafment th ere is a sharp decrease of the proportion of 4c cells 

!gSs that precocious death of cells in S, G2 and M phases of the cell 
cyc?e Is prevalent in these experimental conditions. The funct "n of the 
c-fes product may be considered essential to permit the survival of myeloid 



cells during dif f erection . The function might therefore be similar in 
granulocytic cells, Sthat of the bel-2 oncogene »e-B 
cells It is possibl^to conclude that the loss of mLl viability that 
occurs during the in vitro differentiation of myeloid cells, after the 
complete inhibition of c-fes gene expression and treatment with 
RA-DMSO, is due to activation of programmed cell death rather than an 
accelerated differentiation. 
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It is now clear that, in living cells in vitro, appropriately modified 
antisense DNA molecules can decrease the amount or translatability of 
mRNAs from both cells and infectious organisms. Such decreases in mRNA lead 
directly to a decrease in the protein coded by that mRNA or to the 
destruction of an RNA form or critical RNA from a pathogenic organism. 
Development of antisense agents for use against pathogenic and other 
diseases is discussed, including antisense pharmacology, advantages 
of antisense (true rational drug design) , disease targets, safety 
studies (toxicity, pharmacokinetics, genetic toxicity), antisense 
patents, delivery formulation of antisense drugs, and manufacture of 
antisense drugs. Only about 15 bases are necessary to bind with 
absolute precision to any given unique mRNA produced by the human genome. 
An antisense DNA drug should precisely inhibit the synthesis of a 
targeted protein without disrupting the synthesis of any other protein. 
Major viral targets for antisense agents include HIV, herpes simplex, 
influenza, and human T-cell leukemia virus. For cancer therapy, 
antisense agents can be designed that can downregulate the expression 
of oncogenes known to be important in the transformation of a cell line or 
tumor. For example, expression of the c-fos gene in H-ras-transf ormed 
NIH-3T3 cells has been downregulated by using an antisense fos 
construct, causing tumorigenic cells to lose many of their tumorigenic 
properties. A potential antisense approach to cancer therapeutics 
that would be extremely selective for transformed cells is based on the 
fact that some malignant cells have specific activating mutations m 
certain oncogenes such as ras or translocations as in myc or bcl- 
2 These mutations provide a therapeutic window that permits the 
destruction of cells containing only those specific mutations. Polymerase 
chain reaction diagnosis of mutations in tumors may provide the necessary 
genetic information to support this type of therapy. Antisense 
therapeutics are poised to bring a revolution to the pharmaceutical 
industry. Although unproven, this new technology has the potential to bring 
to market new drugs with fewer side effects. Novel treatments may be 
devised that utilize gene regulatory circuits to create totally new classes 
of pharmaceutical agonists that have never been seen before in human 
therapy. (19 Refs) 
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The normal functioning of the central nervous system (CNS) requires 
complex interactions among numerous biological components. The 
pathophysiology of perturbations in this system is as complex as that of 
neurological disease. Many methods exist to examine the biological output 
of dysfunctional cells from a diseased system (eg, immunohistochemical 
analysis, electrophysiology, and microdialysis) , with one goal being to 
understand the mechanisms of cell death. This understanding may allow the 
design of therapeutic strategies to prevent cell death and ensuing 
behavioral abnormalities. Analysis of messenger RNA (mRNA) levels for 
various genes in CNS tissue may enhance understanding of neurological 
disease, since cells differ in the complement and abundance of genes they 
express. One popular method for detecting changes in gene expression is the 
Northern blot technique, in which total RNA from a sample is extracted and 
the RNA molecules are separated by size on a denaturing gel and transferred 
or * blotted' onto nylon membranes that are then probed with radiolabeled 
DNA for subsequent autoradiograpic detection of gene expression. Arch 
Neurol. 1999;56:1453-1456 
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Cancer is a disease of a series of genes. Thus, theoretically, brain 
tumors could be treated by targeting their fundamental molecular 
defects. Currently, most of the approved clinical protocols for gene 
therapy involve cancer patients. Several of these protocols are designed to 
improve the treatment of brain tumors. In this brief report, we 
analyze the rationale, advantages, and disadvantages of a series of gene 
therapy approaches against brain tumors that include transfer of tumor 
suppressor genes and cell-cycle modulators; suicide or prodrug strategies; 
immunogene therapy; antiangiogenesis; and oncolytic virus therapy. In 
summary, in this review, we highlight the translational advances in 
molecular medicine that broaden our battery of therapies for patients with 
brain tumors. 
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protection. Design: Thymocytes f rom BA^B/c mice or Unirradiated. 
c e on:r 0 r U ce.S Vr. Irradiated* LTLl\tT e T. Fragmentation of DNA was 

various times by the w ^ern ^ increased basal apopt osis but 

expressed HSP 70^ ™J indU ^ adi ation _ induced apoptosis . Furthermore, 
significantly decreased . Hnnmer nrior to heating 

introduction of an HSP 70 ant.sense °J^°me£ P~o HSP 70 in T - C ell 
reversed the protective effect of HSP /u in effect against 

clones with sodium arsenite had * "^"g^ p? 3 and markedly 
radiation-induced apoptosis. Irradiation J^uced p53 eded 

Srt: induction 6 Induction°of HSP fo^Korlo irradiation suppressed 
p53 and "gnificantly decreased bax J^els Levels of bol-2 n 
P were unaffected. Conclusions: ^^o^ia^doS-regulating P 53 
protects thymocytes f rom radiation-indue ed apop t°"s y y mechanism 

and bax expression. The induction of HSP 70 may «P* es J£ ociated infec ticus 

by which the ^-^S»; iV % he S; y t % a rV minindzed. Arch Surg, 
complications of radiation 
1997; 132 : 1277-1282 
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intraocular pressure. Arch Ophthalmol. 1997;115:752-755 
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Abstract . _ 

Background: Metastatic prostate cancer is a leading cause or 
cancer-related death in men. The rate of response to androgen ablation is 
high, but most patients relapse as a result of the outgrowth of 
androgen-independent tumor cells. The androgen receptor, which binds 
testosterone and stimulates the transcription of androgen-responsive genes, 
regulates the growth of prostate cells. We analyzed the androgen-receptor 
genes from samples of metastatic androgen-independent prostate cancers to 
determine whether mutations in the gene have a role m androgen 
independence . . 

Methods: Complementary DNA was synthesized from metastatic prostate 
cancers in 10 patients with androgen-independent prostate cancer, and the 
expression of the androgen-receptor gene was estimated by amplification 
with the polymerase chain reaction. Exons B through H of the gene were 
cloned, and mutations were identified by DNA sequencing. The functional 
effects of the mutations were assessed in cells transfected with mutant 

gSneS Results- All androgen-independent tumors expressed high levels of 
androgen-receptor gene transcripts, relative to the levels expressed by an 
androgen-independent prostate-cancer cell line (LNCaP) . Point mutations in 
the androgen-receptor gene were identified in metastatic cells from 5 of 
the 10 patients examined. One mutation was in the same codon as the 
mutation found previously in the androgen-independent prostate-cancer cell 
line The mutations were not detected in the primary tumors from two of the 
patients. Functional studies of two of the mutant androgen receptors 
demonstrated that they could be activated by progesterone and estrogen. 

Conclusions: Most metastatic androgen-independent prostate cancers 
express high levels of androgen-receptor gene transcripts. Mutations m 
androgen-receptor genes are not uncommon and may provide a selective growth 
advantage after androgen ablation. (N Engl J Med 1995;332:1393-8.) 
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Abstract 

Background. Lymphomatoid papulosis is a benign cutaneous eruption that 
in 10 to 20 percent of patients is associated with the development of 
lymphoma. The atypical cells of lymphomatoid papulosis histologically 
resemble the malignant cells of cutaneous T-cell lymphoma or the 
Reed-Sternberg cells of Hodgkin's disease. We studied a patient in whom 
lymphomatoid papulosis developed in 1971, Hodgkin's disease in 1975, and 
cutaneous T-cell lymphoma in 1985, to determine whether these diseases are 
clonally related. 

Methods. The T-cell-receptor alpha-chain gene was cloned and sequenced 
from a cell line derived from the advanced-stage cutaneous T-cell lymphoma, 
and the polymerase chain reaction was used to search for this rearrangement 
of the alpha-chain gene in tissues obtained earlier that were affected by 
Hodgkin's disease or lymphomatoid papulosis. 

Results. The tumor-specific rearrangement of the alpha-chain gene was 
detected in the patient's earlier tissues affected by lymphomatoid 
papulosis and Hodgkin's disease, but not in control tissue, including 
uninvolved tissues from the staging laparotomy for Hodgkin's disease. 
Cytogenetic studies revealed a translocation, t ( 8 ; 9 ) (p22 ; p24 ) , in cutaneous 
T-cell lymphoma lines and in a dermatopathic lymph node removed two years 
before the clinical onset of the cutaneous T-cell lymphoma. 
Immunohistochemical findings were consistent with an activated T-cell 
phenotype for the atypical cells of lymphomatoid papulosis, the 
Reed-Sternberg cells of Hodgkin's disease, and the malignant cells of the 
T-cell lymphoma. 

Conclusions. Lymphomatoid papulosis, Hodgkin's disease, and cutaneous 
T-cell lymphoma can be derived from a single T-cell clone. A t(8;9) genetic 
translocation may be involved in the pathogenesis of lymphomatoid papulosis 



